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The structure of a coal molecule is 
believed to be of the type shown 
here. Atoms of oxygen, carbon, nitro- 
gen, hydrogen, and sulfur are repre- 
sented by the variously shaded balls. 


Heres the 
of 200,000 successful grads 


gineers--people with your training 


More than 1900 chemicals have 
been found in coal, and over 200,000 
different products are made from 
them products like plastics, syn 
thetic rubber, synthetic fibers, and 
resin There till more to come 
Only a fraction of the 1900 chemicals 
in coal are currently used commer 
cially 

Today, United States Steel and 
other producers of coal chemicals 
continue to study coal, its structure 
and its future potential as a source 
of basic chemicals 

Why, you may ask, are we so in 
terested in chemicals when our prin 
cipal business is steel? The reason is 
that it’s just good business. In pro 
ducing coke for our steel-making 


operations, we also produce chemi 
cals. ‘Thus we are always interested 
in anything, and anybody, that will 
help to advance the technology of 
these related products, improve thei: 
quality 
over-all cost of manufacture and pro 
vide better products and better serv 
ice for our customers 

It's a big job and we need a lot of 
good people to do it 
chemists, geologists, all kinds of en 


and in general reduce the 


physicists, 


alma mater 


If you want to explore the earth’s 
surface for ore, delve into the com 
mercial use of coal chemicals, help 
rocket designers solve new problems 
with new steels, there might well be 
a place for you at United States 
Steel. Write for our booklet, ‘Path 
of Opportunity’’—United States 
Steel, Personnel Division, Room 
2801, 525 William Penn Place, Pitts 
burgh 30, Pa. 


(iss) United States Steel 





To engineering 
undergraduates in a whirl 


about the future... 


AT DOUGLAS, VOUR 
ASSIGNMENTS HAVE 
THE SCOPE THAT LETS 
YOU PROGRESS AT 


VOUR OWN PACE! 


Going around in circles? Chances are you're 
wondering what your future holds. At Douglas, long- 
range projects of tremendous scope assure 

a constant variety of assignments... and the opportunity 
to expand your responsibilities. Douglas is headed 
by engineers who believe that promotion must come 
from within. They’! stimulate you to build a 
rewarding future in your field, 


For important career opportunities, write: 


c. C. LaVENE 
DOUGLAS AIRCRAFT COMPANY, BOX 6102-R 
SANTA MONICA, CALIFORNIA 
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Dennis W. Holdsworth 





Pictured above is our new Research and Development Center 
now under construction in Wilmington, Massachusetts, Scheduled 
for completion this year, the ultramodern laboratory will house 
the selentifie and technical staff of the Aveo Research and 


Advanced Development Division, 





Aveo's new research division now offers unusual and exciting 
career opportunities for exceptionally qualified and forward- 


looking scientists and engineers 


Write to Dr. Rh. W. Johnaton, Scientific and Technical Relationa, 
ieco Research and Advanced Development Divination, 


10 South Union Street, Lawrence, Massachusetts 





IDEALS AND 
PRACTICALITY 


“Science and Philosophy mutually criticize each other and provide 


imaginative material for each other.”’... Alfred North Whitehead. 


In the increasing preoccupation of science with material things 
and progress, the truth of this statement by one of our greatest 
philosophers is often overlooked and forgotten. The scientific 
philosopher is a rare being and is becoming rarer still, nor can 
he be adequately replaced by the group technique or the 
‘brainstorm’ session. 


It should be one of the noblest aspirations of all our sciences 
to provide for the true contemplation of the inner meaning of 
facts and to stimulate that interplay of mind on mind by 


which alone we may progress. 


In all these things, however, we cannot forget the problems 
peculiar to research and development in private industry. The 
obligation to work to otherwise-determined time-scales poses 
a nice problem in balancing ideals against the practicalities 


of everyday life. 


It is in this field that the test of management comes. Its success 
at meeting such continuously conflicting requirements deter- 


mines the character and ultimate success of the organization. 


With such thoughts as these in mind, we here at Research and 
Advanced Development Division of AVCO are seeking unique 
people. We wish to foster the creative minds and fundamental 
thinkers, while preserving an atmosphere of self-discipline, 


free from a rigid hierarchy of command and organization. 





Dennis W. Holdsworth, 


Manager, Computer and Electronic Systems Department 


hesearch & Advanced Development 
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WORKING WITH A MASTER—Young Metallurgical Engineer James Hornaday, Jr.—B.S. °54, 





Ce Rd 





M.S. '56—develops new hightemperature coatings under guidance of Dr. Robert FE Thomson. 
Head of Metallurgical Engineering Department of GM's Research Staff, Dr. Thomson is recog- 
nized as one of the nation’s leading metallurgists—has pioneered many advancements in his field, 


Because engineering is a profession at GM- 
your professional stature grows year by year 


| ” 's something of serious importance to you as a 


young graduate engineer: 


Are you taking just a job—or are you going out to really 
practice the respected profession for which you have been 
so fully trained? 

Here at General Motors we long ago recognized that engi 
neering is a profession—and began treating our engineers 
who work on our hundreds of products as professional men. 


For example our engineers are used on assignments that 
give them an opportunity to use their training and educa- 
tion as they were meant to be used. To let them practice 
engineering. 

Or take the fact that GM encourages its engineers to gain 
professional recognition by presenting technical papers to 
engineering societies, 

luke, too, the encouragement our engineers receive in 
working for advanced degrees, in doing original research. 
The fact that over 179 of our engineers and scientists 
received over 164 patents for such work in a recent four- 
month period is one indication of the opportunity for 
creative work here at GM. 


And these are but a few examples of the fact that engineer- 


ing is a profession at General Motors. 
Why do we place engineering in this special category? 
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Because we know that from the work of our engineers at 
our 35 divisions and 126 plants in 71 cities and 19 states— 
and at our huge Technical Center near Detroit—will come 
the products that will keep General Motors on its progres- 
sive path. 

Naturally, you get more than professional recognition. 
Your salary reflects your ability and progress. 


And, of course, there is opportunity without limit. For 14 
of the 33 GM Vice-Presidents are engineers, as are 23 of 
the 42 Division General Managers. 

Today we are looking for young men who may fill tomor- 
row’s GM executive positions. Should you wish to join us 
and practice your profession as you build your career, let 
us hear from you. It could be the most important letter 


of your life. . * > 


GM positions now available in these fields: 


MECHANICAL ENGINEERING + ZLECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING + Mi. TALLURGICAL ENGINEERING 
AERONAUTICAL ENGINEERING + CERAMIC ENGINEERING 
MATHEMATICS + INDUSTRIAL DESIGN 
PHYSICS +» CHEMISTRY 


GZENERAL Motors Corporation 


Personnel Staff, Detroit 2, Michigan 
THE CORNELL ENGINEER 
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combination 
is hard to beat 


So is the future of the man who charts hi 
course wisely, Choose a company that offers 
you the combination of opportunities so 
necessary to your professional growth, At 
Bendix you will find such a combination—a 
tradition of achievement and continued 
growth spanning more than three decades, a 
forward-thinking management team that i 
truly “engineering minded’’, unexcelled facil 
ities, a diversity of products serving ever 

basic industry. Engineering is a key factor in 
the company’s operations Bendix has a con 
tinuous need for the best engineering talent 


available 


Bendix has long adhered to a policy of 
advancement from within. Of the nine new 
divisions added during the past seven years, 
all have been staffed from within. With a 
diversity of products and engineering oppor 
tunities at hand, you may assure your future 
at one of twenty-four Bendix divisions located 
throughout the country, working in the field 


of your choice 


Bendix has need of men of talent in such 
fields as Electronics, Electromechanics, Ultra 
sonics, Systems, Computers, Automation and 
Controls, Radar, Nucleonics, Combustion 
Air Navigation, Hydraulics, Instrumentation 
Propulsion, Metallurgy, Communications 
Carburetion, Solid State Physics, Aerophysics 
and Structures 


Check with the placement director for 
information regarding Bendix opportuniti« 
and interview dates, Or write to Dr. Gerald 
A. Rosselot, Director of University and 
Scientific Relations, Bendix Aviation Corpo 
ration, 1107 Fisher Building, Detroit 2 


Michigan 


A thousand products a million ideas 
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Left to right; Lou Bernardi, Notre Dame, '54; Norman Lorenson, Mich. St., ‘55; Ernest Schurmann, M.1.T., '53; Dick Swenson, Purdue, "50 


So with us... amd 
Youll Stour -witly us| CONVAIR 


FORT WORTH 


CONVAIRA 16 A DIVISION OF GENERAL DYNAMICS CORPORATION 
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ENGINEERS and SCIENTISTS 


when 
parallels 


meet 


ee ee ...a8 in advancement opportunities 
at Sylvania 


It remained for Nicholas Lobachevsky to solve a riddle that bothered mathe- 
maticians for the better part of twenty-two centuries.* He was able to construct 
a rational geometry by denying Euclid’s fifth postulate-—by maintaining that 
parallels do meet. 

Here at Sylvania Electric we have a noneuclidean geometry of our own, in 
which parallels also meet. It’s a geometry of professional development, though, 


and not just of points, lines, and planes 


SY wrras DO WE MEAN? 


THIS: At Sylvania a man advances by one of two parallel paths. 











If his interests and talents lie in the areas of engineering and scientific 
specialization, he advances as a specialist, 
If his forte is in the areas of organization and administration, he advances 


through management 


These parallel paths meet in a common point: At Sylvania a man knows that 
he is given the fullest opportunity to develop and exercise his talents. He knows 
that a man goes as far and as fast as he is able in the path of his choice, Whether he 
chooses management or specialization, he finds equal rewards and compensation. 


Graduates and men with advanced degrees in science and engineering will discover 
Research, Development, Manufacturing and Marketing careers at Syluania—in 
specialization or management ~ in: 
LIGHTING, RADIO, TV, HI-FI, ELECTRONICS, SEMICONDUCTORS, PHOTOGRAPHY, 
COMMUNICATIONS & NAVIGATION SYSTEMS, AIRBORNE DEFENSE, RADAR, ECM, 
MISSILES, COMPUTERS, CHEMICALS, PHOSPHORS, PLASTICS, METALS & WIRE. 


Contact your college placement officer for an interview, or write us and ask for a 
copy of ‘Today & Tomorrow with Sylvania”. 


@WE MEAN NO DISCREDIT TO BOLYA! 
OR GAUSS. LOBACHEVEKY MUST TAKE yz yy 
CHRONOLOGICAL PRIORITY. HOWEVER 
SYLVANIA ELECTRIC PROOUCTS INC 
1740 Broadway, New York 19, N. Y. 


LIGHTING +» TELEVISION-RADIO - ELECTRONICS « PHOTOGRAPHY « ATOMIC ENERGY + CHEMISTRY METALLURGY 
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Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder. 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 


The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 
Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 

electronics design and manufacture 

inertial navigation 


investigation of advanced propulsion 
methods 


Mach 5 configurations 


Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 
xk 

Would you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 
xk 


Or write directly to: 


C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM- 5 


CHANCE, 
poucur AIRORAFT 
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The structures engineer who 
found a fast detour 


“Advise and assist on structural problems. 
Do what you can to keep the program moving...” 
With this outline of his liaison duties, Stress Analyst 
Ed Clay accompanied Vought’s Regulus II missile to 
its desert test site. 

On the desert, Ed found a dearth of structural 
problems. Regulus II reliability gave the flight test 
program tremendous momentum. In quick succession 
the missile notched 10 flights. When time came for a 
critical high-speed test, the program was three 
months ahead of schedule! 

ihen, the very fact that things had moved so 
fast threatened to rob the program of the time it 
had gained. 

As Vought had planned, a wind tunnel flutter test 
had to precede the upcoming high-speed flight. 
But Vought’s prearranged date at a government 
tunnel was over a month away. The facility was 
booked solidly up to the appointed day. And Vought’s 
own Mach 5 tunnel was under construction. 

Then Ed revealed the scope of his liaison. It had 
ringed to the rocket test track at nearby Edwards Air 
Force Base. There, with the help of a cooperative 
track project engineer, Ed had spotted a rusting 
rocket sled, left behind from a radome test. Now, if 
the sled could be rigged to carry that spare Regu- 
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lus fin, Ed figured, they might get flutter data before 
the tunnel test. 

That changed Ed’s state of liaison, All Vought 
was suddenly at his service. Shopmen reworked the 
sled to mount the fin. Instrumentation technicians 
fitted the fin with gages and transducers. Vought's top 
flutter men double-checked, raised their eyebrows, 
then endorsed the whole thing. 

At the track, moments before the rockets exploded, 
Ed had a twinge of doubt. His sled was a mon- 
ster, indeed. Air loads would be terrific... 

Then the sled shot off on the first of two success- 
ful trips that revealed all the data required. 


At Chance Vought, there’s liaison in spirit as well as 
in name. It allies engineers of many specialties and view- 
points against mutual problems, It builds channels 
instead of walls between diverse technical areas, 
It's another reason why top engineers are choosing 
Vought — to keep abreast of all fields while advancing 
in one, 
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Editorial... 





Liberal and Technical Studies in an 
Age of Acceleration 


“The Age of Acceleration” has 
joined the “Atomic Age” and the 
“Space Age” as a title for our time 
Not only technical progress itself, 
but the increasing rate of that prog 
ress will remold the life of every 
man. The liberal and technical dis 
ciplines of higher education face 
the challenge of technological and 
social revolution previewed by two 
Sputniks and the Ex slorer, Stu 
dents, teachers, and college admin 
istrators must prepare now to make 
changes on the campus adequate 
for the accelerated changes in all 
of living that will be fostered and 
coordinated by educated men. 

In this issue of THe ENGINEER 
liberal arts and engineering are 
evaluated by seven Cornell edu 
cators in order to define present 
objectives, and stimulate future 
planning of Cornell's role as a Uni- 
versity. The weaknesses and 
strengths of both curricula should 
provide a basis for academic pio 
neering to meet the challenge of 
the “Age of Ac celeration.” Such pio 
neering can begin only if the pur- 
pose and philosophy of liberal and 
technical courses of study aré bet- 
ter understood by the campus com 
munity, Such pioneering must be 
gin if Cornell is to continue to be 
an educational leader in engineer 
ing and the humanities. 


Education for the “Age of Accel 
eration” is not simply a matter of 
training more engineers and_ sci- 
entists, or of re-stating the plati- 
tudes of “humanizing the technical 
specialist” or “keeping a balance in 
education.” The College of Arts 
and Sciences and the College of 
Engineering must recognize that 
mutual cooperation beyond basic 
math and science courses for engi- 
neers is essential to meet the prob 
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lems Cornell graduates must face. 
Engineers need more liberal stud- 
ies, Liberal arts students need to 
understand the implications of 
technology and the triumph of sci 
entific discovery. Both liberal arts 
and engineering disciplines must 
avoid the peril of overspecializa 
tion; each must learn from the 
other in order to be of fullest value 
to the educated man. 


Overspecialization, based on the 
notion that engineers can learn 
about the humanities on the side 
and that technology is too detailed 
and valueless for those educated to 
deal with “ideas,” can create mass 
spectatoritis, Decisions turning on 
technical matters could be dele 
gated to a group of insensitive ex- 
perts whose power to change so- 
ciety could grow to dangerous pro- 
portions. The liberally educated 
specialist, incapable of understand- 
ing the overall significance of tech- 
nical advance, could stifle the very 
progress capable of transforming 
many of the values he studies into 
realities. Such compartmentalized 
thinking, beginning in college cur 
ricula, can create a leveling off of 
judgment that undermines freedom 
of expression and political choice 
by destroying man’s ability to criti- 
cize. 

Unless the technical and liberal 
disciplines cooperate more fully on 
the college campus, science and 
technology can become idols wor- 
shipped not only by the technical 
specialist but also by the liberally 
educated mind. Such idolatry is 
fatal. It destroys the urge to de 
velop new products to serve more 
men more effectively, It transforms 
humility, the root of scientific prog- 
ress, into self satisfaction, the root 
of self destruction. It creates an 


aura of mystery and magic in 
which pseudo-scientific deceptions 
gain equal status with experimen- 
tally verified facts. 

The future promises two revolu- 
tions—a technical revolution fos- 
tered by engineers and scientists, 
and a social revolution requiring 
the imagination and talents of lib- 
erally educated men. These revolu- 
tions are interrelated and _ ines- 
capable. There will be problems of 
harnessing new kinds of power to 
perform new jobs in new locations. 
There will be problems of resolv- 
ing differences in personal values, 
combating envy and selfishness re- 
ducing intolerance and ignorance. 


Two revolutions requiring two 
kinds of knowledge demand great- 
er unity between liberal and tech- 
nical studies. Every deadwood 
shop course in engineering should 
be eliminated and replaced with 
required basic courses in the lib- 
eral arts. Every sequence of courses 
in engineering details should be 
compressed in a single course to 
allow more time for required lib- 
eral courses. Freshman engineers 
should be given greater guidance 
in planning their five year pro 
grams effectively, thereby enabling 
them to choose intelligently a re- 
lated group of engineering or lib- 
eral electives. The senior project 
for engineers, equivalent to six 
credit hours, should be carefully 
re-considered in terms of its over- 
all value in the five year program 
Graduates with true professional 
competence will not result from a 
curriculum that pays lip service to 
liberal studies. 

Similarly, the laboratory science 
requirement for liberal arts stu- 
dents is not enough. The claim that 


(Continued on Page 66) 
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Solved by 


GRINNELL 


& Grinnell ProtectoSpray on upper part 
of unit cools equipment and washes 
burning oil and solvent into area pro- 
tected by foom blanket below. 


& Grinnell ProtectoFoom safeguards the lower section of 
hexane solvent extraction unit with a blanket of foam, to 


At Canadian Vegetable Oil 

Processing Ltd., Hamilton, 
, Ontario, hexane solvent is used 

in extracting vegetable oil 

from soybeans. Because of the 

highly flammable nature of 
the solvent, Grinnell designed a special system for this 
unit, consisting of 162 ProtectoSpray nozzles — to 
drench the superstructure with fine water spray; and 
24 ProtectoFoam spray heads — to blanket the diked 
area with foam. This water-foam combination protects 
the lives of personnel, as well as shielding equipment 
from costly damage. 





Solving tough fire problems like this with installations 
engineered to the hazard, tailored to the need, built 
of highest quality materials is something Grinnell has 
been doing successfully for more than 85 years, 


prevent formation of explosive mixtures. 








Grinnell Fire Protection Systems include: 
Automatic spray sprinklers — wet pipe, dry pipe, Simplex, 
ond deluge systems 


Emulsion and vapor dilution extinguishment with water 
sprays — Mulsifyre and ProtectoSpray systems 


Cooling, insulation and controlled burning with water 
sprays — ProtectoSpray systems 


Mechanical foam blanket — ProtectoFoam systems 
Carbon dioxide systems 


Dry chemical systems 











Manufacturing, Engineering and Installation 
of Fire Protection Systems since 1870 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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Chemical progress is autoclaves, test tubes, distillation towers 
. . . hydrocarbons, heterocyclic compounds , . . processes, 
polymerizations, products. 

But mostly, chemical progress is thinking . . . men think- 
ing. Little men, big men, medium size men. . . in lab coats, 
business suits, overalls . . . all of them, always, thinking. 
Thinking up new products .. . new ways to make chem- 
icals and new ways to use them. Thinking up more comfort, 
more convenience, better health, for everyone. 


Always, the old things have to be improved, and the new 


KOPPERS 
CHEMICALS 


MARCH 1958 


things have to be proved. It takes more thinking. The think- 
ing never stops. And so chemical progress never stops. It's 


that way at Koppers. 


You can be one of these men, think- 
ing. You can create some of the chem- 
ical progress that’s made at Koppers. 
Ihe products are many . . . the oppor- 
tunities myriad. Consider a career 


with Koppers; send the coupon today 


Koppers Company, Inc 
Industrial Relations Manager 
Dept. C-38, Koppers Building 
Pittsburgh 19, Pennsylvania 


Please send the 24-page brochure entitled “Your Career at Koppers.” 
Name 
School 


Address 


City . 


















“I’m in the business 
and I know...” 





“Not too long ago | was in the same situation you 
fellows are in now. Senior year and the big de- 
cisions. What am I going to do with my education? 
What am I going to do for a living? 

“Well, I talked to a number of people and did as 
much letter writing and looking around as I could. 
The way I figured it, | wanted opportunity ...a fair 
chance to put my capabilities to work and to be 
recognized for what I could do. Of course, | wanted 
to be well paid, too. It all seemed to add up to the 
aircraft industry ...and to me it still does. 

“In the space of just a few years I've worked on 
quite a few projects, important projects that some 
day may mean a great deal to this country. They 
sure meant a lot to me. And I wasn't standing still 
either, My salary and my responsibilities have in- 
creased with each promotion. That means lots of 
challenges, new and tough problems that we have to 
solve, but that's the way I like it. So, if you want 
some advice from this “old grad,” choose the aircraft 
industry. It's the wisest choice, I'm in the busines 
and I know.” 


per no other industry in America has grow 

so fast and advanced so far in a short time as has 
the aircraft industry. And yet there is no limit to ye 
how far man’s inventiveness and imagination can 
push the boundaries, Radical new concepts that 
would have been unthought of just a few years ago 
are the drawing-board problems of today. 

Truly aviation is still in the pioneering stage, and 
one of the leaders is Northrop Aircraft, which has 
been making successful contributions to our 
nation’s defense for over 18 years, Projects such as \ 
the Snark SM-62, world’s first intercontinental 
guided missile, have identified Northrop as a suc- 
cessful pioneer, And new aircraft such as the super---~ 
sonic, twin-jet T-38 advanced trainer are maintain- 
ing this reputation. 

Let us tell you more about what Northrop can 
offer you. Write now, regardless of your class, to 
Manager of Engineering Industrial Relations, 
Northrop Division, Northrop Aircraft, Inc., 1034 
East Broadway, Hawthorne, California. y 


a / 


NORTAROP 


A Division of Northrop Aircraft, Inc. 


BUILDERS OF THE FIRST INTERCONTINENTAL GUIDED MISSILE 
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results 
from a college education... 


Education is the springboard for 
your future. Couple it with the 
proper engineering experience, such 
as you receive at Garrett, and you 
have the ingredients for a successful 
career in engineering fields which 
will be expanding for years. 

At Garrett, specific opportunities 
in aircraft, missile and technological 
fields include: system electronics; 
computers and flight instruments; 
gas turbine engines and turbine 


In the field of cryogenics, where temperatures approach absolute zero, 
design problems multiply. Garrett mechanical, chemical and metal. 
lurgical engineers worked together to produce this fan which rotates 
at 10,000 rpm at —420°F .. . without lubrication! 


motors; prime engine development; 
cryogenic and nuclear systems; 
pneumatic valves ; servo control units 
and air motors; industrial turbo- 
chargers; air conditioning and pres- 
surization and heat transfer. 

In addition to direct assignments, 
a 9-month orientation program is 
available to aid you in selecting your 
field of interest. This permits you to 
survey project, laboratory and 
administrative aspects of engineer- 


ing at Garrett. With company finan- 
cial assistance you can continue your 
education at outstanding universities 
located nearby. 

Project work is conducted by 
small groups where the effort of each 
individual is more quickly recog 
nized and where opportunities for 
learning and advancement are 
greatly enhanced. For complete 
information, write to Mr. G. D. 


Bradley. 


THE CORPORATION 


986! S. SEPULVEDA @LVO., LOS ANGELES 46, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES ¢ AIR EGEARCH MANUFACTURING, PHOENIX @¢ AIRGUPPLY 
AIR ESGEARCH INOUSTRIAL @¢ REX + AERO ENGINEERING @¢ AIR CRUIGERGS ¢ AIREGEARCH AVIATION BEAVICE 
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The Cornell Graduate must create and be re-created as a result of his 
University education. His vocation and values must be unified to give his 
life broad meaning and purpose. How can Cornell cultivate the capacity 


for synthesis among its students? 


THE CORNELL ENGINEER is privileged to present an analysis of the 


liberal technical challenge for Cornell education. 
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THE OBJECTIVES OF EDUCATION 


A university is a composite—a 
complex of many things. It is a re- 
pository of know ledge, a great 
storehouse in its library system of 
the great learning, the ideas, the 
knowledge, emerging out of the 
past to create the whole culture of 
today; it is a stimulating, energiz 
ing center for investigation in the 
world of ideas and in their applica- 
tions on a thousand research fronts; 
it is a transmission system for 
sending the high voltage of the 
latest in knowledge and ideas and 
thoughtful analysis into the genera- 
tion of youth who are our students. 

The common denominator of this 
congeries of activities is that cluster 
of disciplines forming the core of 
the liberal arts and sciences, those 
subjects which give breadth and 
purpose, idealism and imagination 
to our common humanity. Out of 
these disciplines are forged the es- 
sence of leadership—those qualities 
of power and of integrity, of curi 
osity and of tolerance which can 
make effective, in the minds and 
hearts of the possessor, the profes- 
sional training of his choice 

An engineer without these quali 
ties of leadership would be a sci 
entific robot, unpredictable, ruth- 
less, meaningless, in our society, A 
doctor, a lawyer, an architect, an 
executive, or a veterinarian simi 
larly trained only in the techniques 
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by President Deane W. Malott 


Deane Waldo Malott became the sixth president of 
Cornell University in 1951, the latest step in his career 
as teacher, businessman and university administrator. 

For the 12 years before he came to Cornell, he was 
chancellor of the University of Kansas, his alma mater. 
Before that, he had been assistant dean of Harvard 
Business School, vice president of the Hawaiian 
Pineapple Company, and an associate professor at 


Harvard Business School 


of his profession would be equally 
a blunder of educational procedure, 

The purpose of the university, 
then, is to help create the whole 
verson—able to think, to lead, of 
woad understanding—rather than 
merely to provide the techniques of 
application in a specific profession. 

Cornell's initiative in adopting 
the five-year engineering program 
was an affirmation of this purpose. 

There is no adequate measure of 
our success in approaching this 
goal. There is no criterion of suc- 
cess in measuring educational at 
tainment. Some students acquire or 
develop these broad qualities of 
leadership; some fail to do so. 
Some seem focussed entirely upon 
material financial 
SUCCESS: some pass through our 
doors at a very low rate of mental 
and moral metabolism—they just 
get by, leaving no impression on 
the university, and gaining little 
by their experience 


possession, or 


Clearly the university faces ob- 
stacles in the achievement of its 
goals. If its claim to greatness lies 
with the caliber of its students and 
its graduates—the kind of people 
they are and the dimensions of 
their roles in the world of today- 
we, like all other universities, must 
admit that we have attained some- 
thing less than universal success. 


Some would describe the fault 
as lack of money in the university's 
treasury, some would criticize the 
administrative efficacy of the en- 
terprise, some would lay the blame 
at the door of the teaching abilities 
and counselling proclivities of our 
faculty. Yet despite it all, there are 
those who tread our halls to be 
come great leaders, distinguished 
people, in the world of affairs 

All of which leads me to be per 
suaded that individual drive, that 
subtle alchemy of personality and 
being, of which each one of us is 
composed, is the greatest factor in 
the success of our enterprise. We 
have distinguished professors by 
the score, adequately equipped lab- 
oratories by the dozen, our Library 
system is excellent; we have lec- 
tures, and music and art; we have 
extra-curricular activities to the 
number of nearly three hundred 
The environment for stimulating 
experience and growth is available 
to each and every student. Some 
meet the challenge of these oppor- 
tunities; they spend their money 
and time to purposeful avail. 


Others go through the university, 
as I described it to one of the 
classes, like a marble in a pinball 
machine, jouncing along from one 
regulation to another, coming out 


» 


(Continued on Page 33) 
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Many people, without looking 
into the matter, assume that the 
liberal arts embrace only the hu 
manities. This is not and never has 
been true. In the medieval univer- 
sities liberal arts was comprised ot 
the seven liberal arts, divided into 
two groups: a lower program called 
the trivium, and a higher program 
called the quadrivium. The trivium 
consisted in grammar, rhetoric, and 
logic. The quadrivium, the higher 
order, consisted in arithmetic, ge- 
ometry, astronomy, and music. In 
those days these seven fields em- 
braced the spectrum of formal 
education 

With the passage of time, the 
massive body of knowledge 
acquired in the sciences has de- 
veloped into separate programs for 
science. The spectrum of human 
thought has similarly expanded 
tremendously in all fields. His 
torically, some of the greatest 
minds have been involved in the 
development of science and sci 
entific application The history of 
the development of human thought 
must necessarily involve such great 
intellectual ac hievements 

Man must be concerned with his 


environment as much as with his 
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THE VALUE OF AN ENGINEERING 
EDUCATION 





by Dean S. C. Hollister 





accommodations at the 


sion 


behavior in human activities. After 
all, he has to live in his environ 
ment. A knowledge of the environ 


ment and its adjustment to the 


needs of man is the business of sci 
ence and technology. A_ liberally 
educated man must have some 
basic knowledge concerning the 
environment, and must understand 
the extent of achievement of hu 
man thought in this direction. This 
is as important to him as a study 
of the achievement of man in con 
trolling individual and collective 
behaviors and in the development 
of thought processes, 

The function of any program in 
higher education in its attempt to 
produce a liberal education is, first, 
to furnish a body of knowledge 
second, to develop objectivity in 
thought; third, to develop the abil 
ity to think critically and rigor 
ously; fourth, to develop the abil 
ity to continue self-education be 
yond the terminus of formal edu 
cation. In the process a well-edu 
cated man should have acquired a 
balance between knowledge of the 
facts concerning our natural envi 
ronment and understanding of the 
factors that control behavior among 


people 





S. C. Hollister, Dean of the College of Engineering 
at Cornell, has become a foremost advocate of a strong 
engineering profession through the advancement of 
engineering education. His long participation in the 
activities of the American Society for Engineering 
Education culminated in the presidency in 1951-52 
Dean Hoilister is active in government agencies and 
commissions. He is chairman of a group of technical 
advisors to the House Merchant Marine and Fisheries 
Committee which is investigating enlarging shipping 
Panama Canal or elsewher 
He was also a member of the second Hoover Commis 












\ professional field in higher ed 
ucation has the joint obligation to 
prov ide for the objectives ot high 
er education generally, and in ad 
dition, to educate for competence 
in the professional field. In engi 
neering, a license is required for 
independent practice, otherwise a 
person must practice under the di 
rection of one who does have a 
license. One cannot go from col 
lege to independent practice di 
rectly. The minimum time beyond 
college for such licensing is four 
years; usually it is longer. Higher 
education as i service to al protes 
sion of this sort has quite specific 
responsibilities 


The formal education necessary 
eventually to develop a well-edu 
cated man cannot be adequate if 
an introduction to pure or applied 
science is omitted, any more than 
it can be adequate if a suitable be 
ginning is not made in the classics 
and the humanities, The “seven 
arts” embraced the whole range of 
intellectual activity, Only recently 
have interpreters erroneously at 
tempted to restrict the liberal art 
to the nonscientific subjects 


Continued on Page 32 












EDUCATION FOR THE 
FREE MAN 


By derivation and tradition lib- 
eral education is education for the 
liber homo—the free man, Its pur 
pose is to prepare men and women 
for lives of freedom and responsi 
bility in a free, democratic society 
Democracy must preserve its faith 
in the value of the individual or it 
may degenerate into mobocracy or 
totalitarianism. Liberal education 
seeks to provide society with indi- 
viduals possessed of informed, crit- 
ical, reasoning educated 
rather than trained to “make a life 
rather than a living.” Genuinely 
liberal education is scarcely pos- 
sible in a totalitarian state. 

The content of liberal education 
is to be found, to quote the An- 
nouncement of the College of Arts 


minds, 


and Sciences, in “those subjects 
which, in the history of human civ- 
ilization, have distinguished them 
selves as the means whereby man 
has come to understand himself 
and the world in which he lives.” 
As presently conceived, a liberal 
education requires the student to 
gain a fundamental grounding in 
the humanities, the natural sci 
ences, and the social studies, plus 
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by Dean Francis E. Mineka 


Francis E. Mineka became Dean of the College of 
Arts and Sciences at Cornell last December after ten 
years with the University. He previously held the posi 
tions of Professor of English and Chairman of the 
Department of English. He is the author of “The 
Dissidence of Dissent”. Dean Mineka is the Class of 
1916 Professor of English Literature. 


a more specialized knowledge of 
some major field of human under- 
standing. 

We have become accustomed to 
thinking of our world as a rapidly 
changing one. And so it is, with 
respect to the changes in the mate- 
rial conditions of our life as brought 
about by the ever-accelerating pace 
of developments in science and 
technology, Man's understanding 
and employment of the forces of 
external nature have grown im- 
measurably faster, however, than 
man’s understanding of himself. 
The lag in the development of 
man’s self-understanding is vastly 
more dangerous for the human race 
than any lag in the development of 
scientists and technologists. 

America obviously needs to train 
more scientists, engineers, and tech- 
nologists, but it must not forget 
that the best of such specialists are 
almost invariably those who are 
also in some measure liberally edu- 
cated, The philosopher, Henri Berg- 
son, once told a group of students: 
“Every one of us should begin, as 
mankind began, with the noble yet 
simple-minded ambition to know 


everything, . Here precisely is 
what distinguishes intellect from 
instinct and man from beast. The 
inferiority of the animal lies en- 
tirely in this—that it is a specialist. 
It does one thing to admiration; it 
can do nothing else.” 

The need of providing students 
at least some measure of liberal 
education is recognized by all the 
undergraduate technical or profes- 
sional colleges at Cornell. Some of 
these colleges themselves make di- 
rect contributions to liberal educa- 
tion by offering courses liberal in 
purpose and content—one thinks at 
once of such courses as those in 
Fine Arts in the College of Archi- 
tecture or Professor Konvitz's 
course in American Ideals in the 
School of Industrial and Labor Re- 
lations. In the main, however, the 
responsibility for providing liberal 
education for technical and pro- 
fessional students is delegated to 
the College of Arts and Sciences. 

The responsibility is a very con- 
siderable one. The Arts College in 
addition to providing for over nine- 
ty per cent of the instruction of its 
own 2,800 students provides in 
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struction for the equivalent of 1,700 
full-time students in the other col 
leges. Somewhat over forty per 
cent of all instruction for engineer 
ing students—including their basic 
courses in mathematics, science 
English composition and various 
electives—is given in the Arts Col 
lege The College provides approx 
imately one half of all the aca 
demic instruction in the University 

This is not to say that one half 
the instruction in the University is 
always genuinely liberal education 
Some departments have perhaps 
not always been wholly innocent 
of encouraging the vocationalizing 
of the Arts course. And among Arts 
College students themselves there 
is far too frequently a tendency to 
‘professionalize and over-special 
ize in their studies, rather than to 
gain an education broad as well as 
deep. Graduate professional schools 
such as those in medicine and law 
have consequently tried to dis- 
courage pre-professional students 
from warping their liberal educa 


tion by premature specialization 


In many large universities the 
Arts College seems to be regarded 
by the other colleges mainly as a 
institution in which the 
English 
are provided to the tech 


service" 
basic tools mathematics 
science 
nical and vocational students. In 
such situations the Arts College in 
variably suffers both in quality and 
esteem. Fortunately, this has not, 
I think, been true at Cornell. The 


College of Arts and Sciences is 
properly honored in the University 
as a distinguished College which 
pursues its own distinctive goals 
for its own students, but which also 
pursues those same goals for the 
students of other colleges who en 


The College 


makes no distinctions between its 


roll in its courses 


students and those of other col 
With very tew 
the College does not offer special 


leges exceptions 
courses or sections for engineering, 
agriculture, or home economics 
students. Is there any reason, for 
instance, why a freshman enginee! 
really needs or should have a dif 
ferent course than the Arts fresh 
man in that most difficult of skills 
the writing of clear, decent English 

The English Department 
rightly 


cording to ability in its freshman 


proser 
does section students ac 
composition course; it does not seg 
regate students into groups accord 


ing to thei respective colleges 


Arts College students can obtain 

and many do~—a first-rate liberal 
education at Cornell. That they do 
not always get such an education 
can be attributed to a variety of 
causes, chief among which are 
overprofessionalizing the course of 
study, social 


and extra-curricular activities, in 


overindulgence in 


dolence, and lack of genuine intel 
lectual purpose and curiosity, The 
of these difficulties lie in 
American SOC ety and its com ep 


roots 


tion of a college education. Not un 





til that conception undergoes se 
rious change not until we as ana 
tion develop a serious respect for 
the intellectual life—will there be 
real improvement in the intellectual 
climate of American colleges. But 
in the meantime the college should 
do everything in its power to pro 
duce a climate that will foster the 
desire for inteilectual cultivation 


and distinction 


At Cornell the non-Arts student 
can also obtain—if he will—at least 
the rudiments of a first-rate liberal 
education at the same time that he 
is acquiring his technical education 
loo often, however, he does not 
get what ought to be regarded as 
the minimum of liberal studies 
does he take Arts 
courses that may be of importance 


Te 0 seldom 


to him as a person, rather than as 


a specialist The engineering stu 


sy 
al 


awe} 
wen 


dent, for instance, does get 
erous amount of basic science and 
mathematics, both of which are an 
important part of a liberal educa 
tion, as well as of a technical edu 
cation, but he seldom receives the 
exposure to courses in the humani 
ties, history and the social studies 
that Arts students receive by virtue 
of fulfilling the requirements of 
the Common Studies program, The 
adoption of some similar program 
of Common Studies by all the un 
dergraduate colleges in this Uni 
versity would be an important for 
ward step in the improvement of 
liberal education at Cornell 


Photo Scien 


Courses in liberal arts are of basic importance to every student. Such studies help the individual to take his place as an enlightened 
member of society. Free discussion and exchange of ideas are one of the basic ingredients in a liberal arts training 
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THE “COMPLETE” ENGINEER 


by Assistant Dean John F. 


As no man is born an artist, so 
no man is born an angler Isaak 


Walton (“The Compleat Angler” ) 


It may seem facetious to extra 
polate from the anyler to the engi 
neer, but certainly Isaak Walton's 
succinct observation on the need 
for learning in what may seem to 
be ili ¢ lemental skill has been “um 
plified much more ponderously in 
recent years concerning the engi 
neer and his complex world, Obvi 
ous as it may be that the enginee! 
is made, not born, a great confu 
sion of words obscures the formula 
for his making, and indeed the very 
mold into which he is to be shaped 
Perhaps as a prelude to further 
words on the subject it may be 
well to recall the basic and simple 
objec tive of engineering education, 
and that is to prepare practitioners 
for a highly demanding profession 

Unfortunately 
adorned statement is not sufficient 


such an un- 


ly definitive to prescribe a univer 
sally acceptable pattern of educa 
tion for something that is at once 
us specific and as amorphous as 
engineering 

For almost a century engineer 
ing education was concerned pri 
marily with teaching a body of sol 
id, impersonal, physical fact. In 
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John F 


McManus 


McManus received the C.E. degree from 


Cornell in 1936. His first period in professional engi- 
neering was with the Eastman Kodak Company as 
structural engineer on design and construction of 
manufacturing and chemical processing buildings and 


equipment 


In 1941 he was appointed resident director of the 
Engineering, Science and Management War Training 
Program established by Cornell for industry in the 


Buffalo area 


He returned to Cornell in 1948 as assistant to the 
Dean of Engineering, and since 1956 has been Assist 


ant Dean of the College 


recent years two opposing pres 
sures have been building up: first, 
to expand the scope of scientific 
and technical knowledge imparted 
to the engineering student, and at 
the same time, to “liberalize” his 
education by including a body of 
humanistic and general studies in 
his curriculum, With four years of 
undergraduate work as the tradi- 
tional plan, engineering education 
faced a formidable task of reorgan 
ization—one that is by no means 
completed, 


The whole matter is complicated 
by some haziness as to what is to 
Can the engi- 
neering student be taught all of the 
continually expanding volume of 


be aceomplished 


technical knowledge, and even if 
possible, will this be sufficient to 
carry him through a professional 
life of the next thirty or forty 
vears? Can he at the same time be 
come sufficiently steeped in philos 
ophy, history, literature, the arts, 
psychology, government, econom: 
ics, Soc iology, to influence for the 
better his service to society and 
enrich his personal life? Both ques- 
tions supply their own answers: the 
simple addition of subject matter 
into an accumulating mass is im- 
practicable in terms of time and 


unproductive in terms of intellect. 
Some kind of selected and related 
material must be woven together 
for an economy of time, compre- 
hension, and utility. 

In the technical area there is rea 
sonable agreement that engineer 
ing curricula must depend primari 
ly upon broadening the base of 
fundamentals, from which the en 
gineer may build in whatever di- 
rection his career may take him 
The same principle would seem to 
be sound for his general or liberal 
education, but the means of achiev- 
ing this is not always clearly con- 
ceived. Here, perhaps even more 
than in his technical studies, the 
inspirational qualities of his ex- 
perience will determine the long 
time effect. Whatever time it may 
be possible to allot to liberal stud- 
ies in an engineering curriculum, it 
will never be possible to achieve 
more than an appreciation a stim 
ulation toward continuing explora 
tion and development throughout 
life. Achievement of this attitude is 
the real challenge before a liberal 
program in an engineering cur 
riculum 

There is, in fact, no conflict be- 
tween the objectives of a technical 
and a liberal education. A recent 
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editorial in Life makes this point: 

As late as a century ago the 
literature 
works which included natural 


study of embraced 
history, philosophy, art criticism 
and pure science, e.g., Sir Isaac 
Newton and Robert Boyle. But 
by the end of the 19th Century, 
as science grew more compli 


cated, it lapsed into its own spe- 


cialized language, making little 


effort to reach the layman. Con 


currently, the ‘art for art’s sake’ 


school began self-consciously 
concentrating on the shape ot 
literature rather than what it 
said, on the metaphor instead of 
the meaning 

The result is that 
generations have been brought 


up to think of ‘literaure’ as a 


several 


novel, an essay or a poem, and 
science as something you can 
only study in the laboratory (if 
you want to make the effort) 
In other ages scientific discovery 


deeply affected the literature of 


its time, from Alexander Pope 


through Emerson and Whitman 


In our own time, although the 


discoveries of science have built 
a new dimension to man’s imag 
ination, they have hardly been 
deemed worthy of ‘literary’ com 
ment. Our culture is still ‘presci 
entific When Rachel Carson's 
The Sea Around Us came out in 
1951. it startled the critics pre 


cisely because it combined good 

science and good literature. 

Technical and liberal education 
have come to be regarded as sepa 
rate and even incompatible pur 
suits in the minds of many, so that 
liberal 


viewed as a kind of antidote rather 


too olten a program 1s 
than an additive to an engineering 


education 


Quotations can be found to sup 
port almost any position, of course 
but perhaps another is permissible 
here—this one from the Williams 
( ollege Bulletin 


“The ideal product of this 
type ot college, the so-called 
liberally educated man, is dif 
ficult to define because he does 
not conform to any fixed pattern 
Indeed a respect for individual 
ity is the starting point of a ‘lib 
eral’ education. It is hoped that 
a student who has graduated 
from Williams will be aware of 
uniqueness—the value inherent 
in convictions, tastes, and opin 
ions which are the result of dis 
ciplined but independent inves 
tigation 

“The members of the Wil 
liams faculty and administration 
also believe, however, that the 
‘liberally educated man’ is some 


one who is capable of objective 


unbiased thinking, who can or 
ganize his thoughts effectively 


and express them with clarity 
and whose powers of judgment 
enable him, when faced with a 
particular problem, to distin 
guish between essentials and in 
essentials, between relevant and 
Although he is 
he knows that 


irrelevant points 
well informed 

mere information is of little 
value unless it is the adjunct of 
a mind which is devoted to ex 
cellence in all branches of hu 
man endeavor—intellectual, aes 


thetic, and moral 


This would be equally com 
mendable as a statement of the ob 
jectives of engineering education 

Various proposals have Cone 
forth for the adjustment of engi 
neering education to this broad 
purpose but it is probable and 
perhaps desirable—that an absolut 


answer will always be ( lusive 


One of the first specifications was 
for the assignment of about twenty 
per cent of the total time in an en 
gineering curriculum to non-techni 
cal COUTSCS lhis has had Various 
interpretation, ranging from = hu 
manistic to business management 
COUTSES and from a fixed program 
and sequence ot courses to a com 
ple tely elective program Most et 
forts probably have been some 
where in the middle ground 

Since most engineering 8 hools 


in this country are still committed 


One of the important advantages of attending a large University is the technical equipment one has at his disposal. This network 
calculator is one of the many complex pieces of apparatus at the disposal of the Cornell student 


MARCH 1958 








to a four-year undergraduate pro- 
gram, the opposing pressures for 
an increase in both technical and 
non-technical have pro 
duced a difficult problem, one that 
is further complicated by varia- 
tions in the admissions base among 
schools, This has led to a growing 
concentration on fundamentals in 
the technical area, and a decline in 
the study of engineering applica 
tions, and even some decline in lab 


content 


oratory work, In effect, an addition 
al COMPPrOTMise has been made i 
many cases—the channeling of stu 
dents into relatively narrow special 
ties or options, since the restricted 
time does not permit broad covet 
Major 


age of even one of the 


branches of engineering, 


Most four-year curricula have 
not been able to include a full 
twenty per cent of non-technical 
work 


number of representative institu 


A random sampling of a 


tions shows the non-technical re 
quired courses and electives rang 
ing from ten to fifteen per cent of 
the total hours. It is usual also to 
include within this group courses 
in economics, business administra 
tion, and report writing as well as 
the humanities. The latter are often 
set up as required electives with a 
certain pattern of choice stipulated 
Required English courses are often 
of the proficiency requirement type 
with literature as an elective. Other 


which appear most fre 


COUTSCS 
quently in the approved elective 
lists are social science, political sci 
ence, psychology, history, Western 
Civilization, anthropology, life sci 


ences, philosophy, and the fine arts. 
Foreign languages also appear, but 
there seems to be relatively little 
pressure to establish proficiency in 
a foreign language as part of an en- 
gineering curriculum. 

In the past decade various plans 
have developed for the neh ony 
tion of a standard liberal arts cur- 
riculum and an engineering curric- 
ulum, generally leading to two de- 
grees, For the most part these 
started as cooperative arrange- 
ments between small liberal arts 
colleges and institutes of technol- 
ogy, although some engineering 
schools in universities also partici- 
pate. 

Generally the plan is for the stu- 
dent to spend three years in the 
liberal arts college and then two 
years in a cooperating engineering 
school, If successful, at the end of 
the five years he receives the bache- 
lor of arts degree from his original 
college and the bachelor of science 
(or engineering) degree from the 
second institution. 


In evaluating such programs a 
number of factors need to be con- 
sidered, Certain features of the 
plan are undeniably attractive. The 
student takes his initial work in a 
small liberal arts college, often one 
with an excellent reputation, ofter- 
ing him study in a traditional cul- 
tural environment, with a student 
body and faculty of single purpose. 
He then moves into his profession- 
al program when presumably he is 
more mature and has developed a 
broad intellectual background, Pro- 
ponents of this plan also point out 





With the Chemical Engineering curriculum involving a large number of laboratory 

courses, the school found it necessary to increase its undergraduate program from four 

to five years. The Chemical Engineering School was the first to undertake the five-year 
program. 
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that many high school students are 
not ready to make a decision on a 
professional career at the begin- 
ning of college and that the three- 
year preparatory period provides 
an easier transition into engineer- 
ing. In this period those who 
change their objectives from engi- 
neering can readily go on in some 
other field with little or no disrup- 
tion of their education. Some who 
take an even broader view feel 
that this arrangement will make it 
possible for the nation to use its 
educational facilities more effi- 
ciently and to greater capacity par- 
ticularly if a greater number of en- 
gineers are to be trained. 


There is, however, another side. 
The three-year period at the small 
liberal arts college is a mixed bless- 
ing if the student then transfers to 
the large engineering college. The 
three-two program is likely to ap 
peal to superior students and such 
students are likely to make a sub 
stantial place for themselves in the 
small college in this three-year pe 
riod. This means that the student 
who is likely to be in line to be the 
next president of the Student Coun- 
cil, or of his fraternity, or captain of 
his team, or the one who has just 
become very much absorbed in his 
academic program, is required to 
uproot and move to an entirely 
new and strange environment. Ac 
tually it appears that many such 
students are reluctant to do so and 
prefer to stay on in their initial 
program. In fact, some of the lib- 
eral arts colleges who participate 
in this plan are now suggesting 
that the student give serious con- 
sideration to completing his full 
four years in the college before 
moving on to his professional study. 

This, then, becomes a four-two 
program leading to two bachelor’s 
degrees with six years involved. The 
student has a more serious decision 
to make, for if he started immedi- 
ately on his engineering program 
he might be well on the way to 
ward one or more advanced degrees 
in this period of time. 

What of the quality of education 
he receives in the three-two pro- 
gram? As already remarked, he 
may receive a very fine education 
in the liberal-arts college. In his 
first three years, however, he will 
ordinarily take a lighter load in 
terms of credit hours than he 
would take in a similar time in the 
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engineering school. Furthermore, 
in order to step into the last two 
years of engineering he would 
probably have to major in science 
in his first three years With per 
haps three of his five courses pet 
semester necessarily devoted to sci 
ence, and with possibly a language 
requirement to be accomplished in 
this time also, relatively little time 
is available for a broad range of 
liberal studies, unless he is per 
mitted additional electives 
and can handle them 


some 


As for his science preparation, 
this, too, can be excellent, but it 
probably will be lacking in some 
of the engineering sciences such as 
mechanics, properties of materials, 
fluid mechanics, thermodynamics, 
etc. Complete unfamiliarity with 
the engineering utilization of basic 
science may put him at a consid 
erable disadvantage when he en 
ters the upper-class professional 
courses in the engineering school 

There is the further question of 
the relative effectiveness of plac ing 
the liberal studies at the beginning 
of the collegiate program rather 
than introducing them throughout 
an engineering curriculum, or even 
placing most of them near the end 
of the engineering studies. Educa 
tors who favor the latter plans 
make the point that the student 
can gain a more mature apprecia- 
tion of the liberal studies toward 
the latter part of his professional 
program, and that they are particu 
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Art has joined engineering in this relief construction made by Prof. Victor Colby of Cornell for the university's new electrical en 
gineering building. Figures from diagrams of basic electrical concepts make up the design 

side to side is used in describing magnetic fields, the two sets of circles are in 4 

and the other figures appear on an oscilloscope 


larly more effective at this point in 
relating his professional career to 
the world about him 

Another factor that will give 
pause to some students is that there 
is no assurance of acceptance into 
the engineering college at the be 
ginning of the three-two plan; ap 
plication for transfer ordinarily is 
considered during the third year 
of the liberal-arts program 

A number of other aspects of this 
type of program could be explored 
at length and there is no question 
that the possibilities of various 
combined programs are intriguing 
to educators. As developed to the 
present time, however, it must be 
doubted whether the advantages of 
the three-two program outweigh 
the disadvantages, especially in 
terms of the disruption in the stu 
dent's collegiate life at a critical 
point, and in terms of whether the 
total educational result, both tech 
nical and liberal, is superior to 
a well-structured engineering cur 
riculum with sufficient 
for general studies 

Where an engineering college 


provision 


operates as part of a large univer 
sity, the opportunities for the in 
tegration of a substantial general 
program with the technical pro 
gram are especially fertile. Neves 
theless such engineering colleges 
and this is certainly true of Cornell 
are very much interested also in 
the possibilities of superimposing a 
sound engineering education in a 
reasonable time on a standard lib 








the M-shaped figure reaching from 


iagrams of magnetic flux around parallel conductors 


eral arts program for transfers o1 


graduates coming either from with 
in the university or from other in 
Careful study 
given to such possible programs 


stitutions is being 


The five-year engineering cu 
riculum is sometimes thought to be 
simply a three-two program with 
in a single institution but this is in 
Whereas the three-two 
program is essentially intended to 


accurate 


provide a base of liberal studies 
and especially liberal studies in a 
college of liberal arts, the five-year 
curriculum as developed at Cornell 
is intended to strengthen both the 
scientific-technical sequence and 
the liberal core. The three-two pro 
gram aims for the same profession 
al end point as the regular four 
year engineering 
fact, one of the problems involved 


curriculum; in 


in this program 1s to bring the stu 
dent far enough scientifically and 
technically in the first three years 
to enable him to step into the third 
and fourth years of the regular en 
gineering curriculum 
It is important also that the five 

year engineering curriculum pro 
vides a substantially greater num 
ber of total hours than would ordi 
narily accumulate in the three-two 
program. Consequently the five 
year period not only provides time 
for the development ot a sequence 
of general studies, but it also makes 
possible a_ better 
rangement of the technical studies 
so. that the later 


sequential ar 


engineering 
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courses can be based more solidly 
on prerequisites 

The first engineering 
curriculum at Cornell was that in 


five-year 


chemical engineering, established 
in 1935 Subsequently all 


Cornell engineering curricula were 


other 


extended to five years starting in 
1946. Since that time the faculty 
has been engaged in a continuing 
study of both the technical and 
liberal content of the program and 
a number of adjustments have been 
gradually introduced 

It is one of the traditions at Cor 
nell that the separate schools of 
engineering should have consider 
able latitude in curriculum devel 
opment of their own fields, within 
the general framework established 
by the college faculty. This has 
permitted certain experimentation 
in a number of directions, includ 
ing that of liberal education for en 


gineers 


Initially the five-year curricula 
provided for a fairly well pre 
scribed group of non-technical 
With the great wealth of 


studies available within the Uni 


COUTSCS 
versity, and with the broad range 
of interest exhibited by enginee! 
ing students, a trend towards great 
er freedom in the choice of liberal 
studies through electives gradually 
the College 
does not believe that a casual cafe 


developed However 


teria selection ol non te« hnical 
courses can produce the broad in 
tellectual and cultural effect de 
sired and therefore a certain basic 
plan Ss necessary for this area ol 
studies as it is for the technical 
studies 

One plan is illustrated by the re 
quirements in electrical engineer 
ing. With forty-five elective credit 
hours in the curriculum (out of a 
total of 170) 
be non-technical, nine 


twenty-seven must 
must be 
technical, and nine are completely 
free, In addition, six hours of Eng 
lish are required Thus the student 
can take a total of forty-two hours 
of non-technical work 
insure some breadth of liberal stud- 


In order to 


ies, and to develop also some rea 
sonable depth in this field, the stu 
dent is required to choose his elec 
tives from at least three of five ma 
jor groups of courses, and then to 
build a sequence in at least two of 
these three groups The remaining 
elective hours can be utilized out 
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side of his primary plan. In many 
respects this reflects the pattern of 
the program in the College of Arts 
and Sciences, 

The possibilities available to stu- 
dents in five-year engineering pro- 
grams at a university-affiliated en- 
gineering college such as Cornell 
are illustrated by a recent tabula- 
tion of the enrollments of engineers 
in departments outside of engineer- 
ing. A typical tabulation for Cor- 
nell engineers shows them enrolled 
in astronomy, economics, English, 
Far Eastern studies, fine arts, geol 
history, litera- 
music, 


ogy, government, 
language 8, 
psye hology 


ture, modern 
philosophy 
spec h and drama zoology, archi- 


son iology, 
tecture, business and public ad- 
ministration, law, agriculture, in- 
dustrial and labor relations, as well 
as the required courses in mathe- 


matics, physics, and chemistry 
This is not to imply final satis 
faction on the part of the College 
with the engineering curricula in 
respect to either the technical or 
programs. In fact, 
education for a field as dynamic as 


non-technical 
engineering can never be com- 
pletely crystallized. It is the tradi- 
tion of Cornell engineering that it 
should not only keep pace with the 
development of the profession, but 
that it should provide leadership 
for such development. With this 
view, which has had its most tan- 
gible recent expression in terms of 
the five-year curricula, it can be ex 
pected that continuing study and 
adjustment of all phases of the pro- 
gram for Cornell engineers will be 
carried out 


Reference has been made to the 
interest of the College of Engineer- 
ing in developing combined study 
plans in liberal arts and engineer 
ing, both within the University and 
in affiliation with other liberal arts 
colleges, A study is currently under 
way to determine the feasibility of 
a six year, two degree, arts-engi- 
neering program at Cornell. The 
purpose is to accomplish this with- 
out compromising the full require- 
ments of either division. It is a 
relatively easy matter to accom- 
plish this for a liberal arts student 
majoring in science, particularly 
physics, but it is a further purpose 
to make it possible for the humani 
ties major With proper use of the 
elective allowances in both divi- 


sions, and possibly with some in- 
creased load in the earlier years, it 
would seem that a satisfactory pro- 
gram could be worked out for in- 
dividuals. 

Here again, of course, the stu- 
dent is faced with the choice of 
spending six years for two distinct 
baccalaureate degrees, or using this 
time towards graduate degrees in 
a single program. 


Ultimately it may be that engi- 
neering will become a professional 


or graduate program on top of a 
general preparatory program, such 
as has developed in law and medi 
cine. Whether the profession can 
afford the time and expense of such 
a program for the great mass of its 
practitioners is a serious question 
Perhaps one day the truly profes 
sional engineer will be part of a 
relatively small elite group with 
this kind of superior background, 
supported by a large group with 
essentially technician training. 
Even if this should come about 
however, there will almost certain 
ly be two conflicting philosophies 
for engineering education: the pre 
paratory-professional type program 
as opposed to the straight profes 
sional program leading through a 
series of undergraduate and grad- 
uate degrees. The increasing as- 
signment of engineers to non-tech- 
nical responsibilities in business, 
finance, government, on the one 
hand, and the growing complexity 
of scientific and technical respon- 
sibilities on the other will continue 
to make more difficult the develop- 
ment of any single educational pat 
tern that will satisfy all of what we 
should like to accomplish in engi- 
neering education. 

The student who may question 
the stability of his education when 
so many divergent views seem to 
be appearing should be reassured 
that it is characteristic of a dynam 
ic educational philosophy that it is 
always seeking—that there is never 
complete satisfaction or compla 
cency. It is important that the pri- 
mary responsibility of engineering 
education should not be obscured, 
and that is to prepare the student 
for his professional responsibility 
as an engineer. Perhaps it is dif 
ficult to define just what an engi 
neer is and even more difficult to 
define what he does. Whatever 
opportunities may come before him 


(Continued on Page 33 
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SCIENCE FOR THE 
STUDENT IN HUMANITIES 


Much has lately 


about the need to recast the « urrk 


been spoken 


ulum of engineering and science 


students to include more social 
studies and humanities. Sometimes 
and with justification, a scientist 
that the re 


formers are one-sided and fail to 


or engineer retorts 
point out that the budding human 
ist needs some comprehension ot 
as much as the sci 
knowl 


literature and the 


science fully 


ence student needs some 
edge of history 
behav ioral sciences 

Yet I do not think the situation 
is quite so simple or so symmetrical 
as first appears. If | were asked the 
blunt question: does the nonscien 
tific student need an exposure to 
science as mule h as, or in the same 
the scientist or the engi 
prep 
should 


way as 
neer needs some humanistic 
aration? in all honesty I 
have to say no. And for a simple 


reason: for most university stu 
dents today a knowledge of science 
desirable can 


while eminently 


serve in the main only a cultural 
purpose; it can inform him more or 
less about the activities of a tre 
highly 
specialized minority (or elite, if 
if we take literate 


destined 


mendously influential and 


you will) who 
mankind in the large—are 
oddly 


to remain a minority aloof 
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by Professor Henry Guerla 


Henry Guerlac was appointed Professor of History 
of Science at Cornell in 1946, History 165-166, Science 
in Western Civilization, taught by him, is a very pop 
ular course among Cornell students 

\ Corn ll alumnus he rece ite d his B.A ce ore? he re 


in 1932 and his M.S 


in 1933. Since then 


he has he en 


historian of the MIT Radiation Laboratory and assist 
ant professor and chairman of the history of science 
department at the University of Wisconsin 


and increasingly incomprehensibl 
to their fellows 

A humanistic 
is for everybody about 


education, on the 
other hand 
everybody It is the 


study that it deals with 


essence of 
humanistic 
man, and more particularly with 
those human problems aesthetic 
econome and 


moral, political 


religious which are and will 
always remain, the true concern of 
the majority of human beings. Its 
chief stock in trade is the world’s 
wisdom—and its re 
about the 


potentialities and the accomplish 


accumulated 
current miscalculations 
ments and the foolishness of men 
At its best, it leads to tolerance and 
understanding of those who live 
differently from us; it increases oun 
respect for accomplishments that 
transcend our own, it links us with 
the human family; and it leads us 
to value and comprehend those 
predecessors in history who paved 
the way for our transient passage 
on this earth 
cation to join the 
What 
be more practi al? 
Yet though I think 


curriculum 


In a word, it is edu 
human race 
in the broadest sense, could 
a reform of 
the engineering 


urgent than the one advocated by 


more 


my scientific friend, I strongly 


agree with the point he intends to 


make 
tally 


about 


and this is that a person to 


ignorant of what science is 


(and | 
rather than tec hnology ) 1S 


mean scientific dis 
covVve;rTy 
ill-equipped to understand — the 
modern world in which he lives, to 
say nothing of the last two hun 
dred years of the world’s history 
Indeed | strongly feel that science 
should be a part of the liberal edu 
cation of any college graduate, not 
only because it will he Ip to orient 
him in modern life, but because he 
ought to know about it on his own 
terms and for his own purposes 
Scientific accomplishment is a part 
of our humanistic heritage, the 
work of some of the finest men and 
women of our race. And the meth 
od—or at least the attitude of mind 
scientist has 


with which the 


learned to unravel some of the 


mysteries of the natural univers 
has come to exert a great influence 

as the supreme model of success 
ful intellectual 
over the humanist’s own efforts to 
learn more about man. At best he 
translates the 
into hi 


ace omplishine nt 


successfully scicthi 


tist’s spirit and “method 


own study of history, of primitive 


society, of contemporary life and 
politics at worst, he produces non 
sense decked out in ps udo-scien 
tific garb It were well to distin 
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guish the true product from the 
fraudulent. Some study of science 
will give him a standard of com 
parison 

Every planner of curricula—since 
the unlamented days of free elec 
tives—has a working 
principie t. ¢ every student, in an 
know 
science. In all 


gare . 
ented “as 
age such VTS should 
something «h at 
, 
universities there is some sort of 
basic science requirement which 
the student satisfy be 
fore graduation. Most commonly 


must 


though there have been some bold 
experiments of late—this consists in 
requiring the student to pass six 
hours of an elementary course in a 
Usually this is 
not the same as the introductory 


laboratory science 


course Offered to prospective con 
centrators in the field. This is Cor 
nell’s solution to the problem. Let 
us examine with some care the 
situation in a mythical but not un 
institution, Utopia 


ts pr al sister 


State College 


The required science courses at 
Utopia are mainly fact courses, in 
which the lecturer introduces the 
student to the private jargon and 
some of the general concepts of the 
particular science, and to a good 
deal of miscellaneous information 
In the weekly 
the student learns that the scientist 


laboratory session 


studies nature directly, not merely 
through books; he makes some sim 
ple measurements or some easy ex 
periments he learns to draw what 
he sees (and hence learns to ob 
serve with discrimination) and by 
entering data or drawings in a 
notebook is taught something about 
scientific housekeeping 

These courses are not intended 
to fire the student to pursue fur 
ther the study of science. They are 
in most cases “terminal.” Yet quite 
unabashedly they are simplified 
versions of the pre-professional 
courses, Some of the detail is miss 
ing, some of the tougher problems 
are omitted, but the outline and 
the general content is much the 
same. Because of this, a good deal 
that is taught can acquire mean 
ing and value only if the student 
goes further in the subject, and 
this he is not expected to do, Small 
wonder that the students at Utopia 
dislike these courses, and that the 
younger science professors pray 
that they will not be asked to give 
them. Something is clearly wrong 
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here 
unsuited such a 
course is to its captive audience 


To see how 


let us look for a moment at a rea- 
sonably intelligent specimen of the 
By defini- 
tion he has avoided science, and 
thinks he has little aptitude for it. 
He is not as interested in things 


“non-scientific” student 


not even cars and clothes) nearly 
as much as he is in people and 
ideas. He is hopelessly clumsy with 
his hands in matters mechanical 
and makes quite a to-do about re 
placing a fuse in his mother’s cel- 
lar. But he has read a good deal 
writes English with tolerable skill 
can enjoy Stendahl in the original 
French without difficulty 
heen worrying of late about the 
Middle Eastern policy of John 
Foster Dulles. He chose to satisfy 
his science requirement with Bi 


and has 


ology I (physics was “too hard” 
and chemistry was “too messy” ) 
but he emerged bored, virginal 


and victorious with a grade of C 


By contrast with the young “non 
scientist,” the interest of the sci 
entifically-minded student often 
develops out of a curiosity about 
things-for-themselves: the mystery 
of his father’s automobile or tele 
vision set, the rocks and minerals 
picked up on camping trips, the 
hamster he had when he was a kid 
But as he does not remain a mere 
naturalist or gadgeteer, he gradu 


ally comes to be as interested in 





ideas about things as in the things 
for-themselves. But the young 
‘non-scientist” does not start with 
this intrinsic interest in things, or 

except rarely—with much manual 
skill. His chief concern is with hu- 
man beings; perhaps with himself, 
first of all: the functioning of his 
mind and the problem of human 
personality; but he is also deeply 
interested in the society around 
him, how it operates and where it 
came from. He has read and 
thought a good deal about these 
things and, paradoxically, he has 
advanced further in the delicate 
task of handling abstract ideas 

many kinds of abstract ideas—than 
his scientifically 
friends. It is through his interest 
in ideas and in human beings that 


oriented young 


he must be approached, if we are 
to interest him in science. We can 
not assume in him that concern 
with things-for-themselves that he 
does not possess, nor hope to rally 
him with that form of adult play 
which makes up SO much of ele 
laboratory 


mentary instruction 


What then is the answer? It is 
I think, to humanize the teaching 
of science for the non-scientist 
and to do this, not by making the 


courses easier, but by giving them 


a new direction which, in certain 
ways at least, will actually make 
them harder and more challenging 
The most interesting new formula 


(Continued on Page 66 





Professor Grantham of the physics department has made outstanding progress in the 

humanization of the sciences. During his forty-four year teaching career, he has made 

the basic physics course a study in scientific thought rather than a dull mass of formula 
memorization. 
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The need for humanities, social 
sciences, and the arts in engineer 
ing curricula is a subject that has 
been so belabored in recent years 
that it approaches the “platitudi 
nous moralizings” designation of 
Aldous Huxley. Fanaticists 
even appeared, such as the scien 
tist who suggested that the neglect 
of phrenology was an example of 
incredible narrowness and prej 
udice, However, one cannot argue 
with the premise that an engineer 
is better able to take his place in 
society if he has an appreciation 
literature, and 
the arts. Thus, all that is spoken oO! 
written on the subject must be pro 
the con side must, perhaps unfor- 
tunately, be a void 

A great deal of misdirected ef- 
fort has been applied to “educat- 
ing” the engineer in non-technical 
subjects The quantitative method 
is the easy one and, for publicity 
purposes if for nothing else, many 
schools have adopted the “equiva 
lency” approach, stating that their 
engineering curricula contain the 
equivalent of a certain fraction of 
an art’s curriculum, What curricu- 
lum is meant? Is there a specific 


have 


of the humanities, 


sequence of courses that will pro 
duce a broadly educated student 
without any original effort on his 
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NON-TECHNICAL REQUIREMENTS 
FOR ENGINEERING STUDENTS 


by Director Charles C. Winding 


fluid flow, 


Engineering Materials.” 


part beyond the temporary assimi 
lation of subject matter properly 
regurgitated at examination time? 
Exactly what courses should be in 
volved? It seems utterly ridiculous 
that any 
physical sciences could today be 
educated—yet 
this is what is frequently implied 
when the engineer is compared 
with “well-educated” non-technical 
students. 

Courses dealing with human be 
havior, both past and present, might 
well have a place in any sequence 


person ignorant of the 


considered broadly 


of non-technical courses. However, 
it could be argued that global 
meteorology is, and was, one of the 
greatest forces affecting human be 
havior. But meteorology is always 
designated as a technical course 
Should the non-technical courses 
prepare the engineer for retirement 
and the rarely encountered leisure 
hours? If so, the fine arts might de 
serve preference. But here again 
there are possible technical alter 
nates that might be desirable sub 
What about botany, flori 
culture, ornithology, and icthyol 
ogy? Carried to the extreme, we 
might insist that the non-technical 
courses revert to the classics. How 
far short of outright rebellion 
would we be if all engineering stu 


stitutes 











Last May Charles C, Winding was named Director 
of Cornell's School of Chemical and Metallurgical En 
gineering and successor to the Herbert Fisk Johnson 
Professorship of Industrial Chemistry 

An authority on rubber, plastics, heat transfer and 
Director Winding is frequently consulted 
by industrial firms, including at present Rome Cable 
Corporation and B, F, Goodrich Company 

He has written a number of technical articles in 
these fields, is co-author ofa book on “Plastic Ss, Theory 
and Practice,” and a contributor to the “Handbook of 





dents were required to take fou 
vears of Latin or Greek? Surely 
there is at least a reasonable doubt 
that any exact specification of non 
technical courses might not achieve 
a definite objective for a partic ular 
student 

Some universities have adopted 
the Humanities 101, 102, ete. ap 
proac h, sending 300 to 1,000 engi 
neering underclassmen to a hapless 
arts professor to “humanize. In 
rare instances the protessor is 
enough of an actor to intertere w ith 
the normal expectance of addition 
al sack time, but all too often the 
sheer weight of numbers destroys 
effective communication between 
the lecturer and student. In addi 
tion, how can high quality be 
maintained? Does the instructor of 
such a course fail a high percentage 
of engineers in a course not related 
to their major interest? In such 
large courses, are the assistants 
who do the actual grading compe 
tent? Such questions are more than 
pertinent to technical courses and 
might be much more so in those 
encompassing all the broad aspects 
of human endeavor 

There is another 
cealed, fallacy in this approach 
This is the tacit assumption that all 


better con 


engineers have the same needs as 
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far as broader education is con 
Without doubt there are 
certain engineering students who 


cerned 


have a real need for more liberal 
training, After approximately four 
teen years of television, a serious 
approach to literature and compo 
sition might be more valuable than 
many technical subjects, However 
experienced class advisors should 
be consulted about the practical 
methods of inducing engineering 
sophomores to submit to an addi 
tional courses in English composi 
tion with any real prospect of se 


rious study 


The inclusion of a large number 
of non-technical courses must, of 
necessity, reduce the number of 
scientific and technical courses at 
a time when it is obvious that fu 
ture developments will make much 
greater demands on the scientist 
and the engineer than exists today 
There is a real danger of ruining 
the foundation while we attempt 
to strengthen the walls, This is par 
ticularly true if non-technical 
courses are required that obviously 
do not fulfill objectives. Many be 
ginning courses in the humanities 
are designated as an introduction 
to later offerings of more substance 
and cannot, by themselves, create 
the proper appreciation of the field 


Che inclusion of a large number of 


such beginning courses to the cx 





Students in the humanities should be encouraged to take more science courses. 
place stronger emphasis on the methods of science, their history and development. They must inc 


clusion of advanced work in engi- 
neering and the sciences is certain 
ly not a solution to the problem of 
producing more broadly educated 


mo — 
engineers 


Some non-technical courses are 
of direct use to the engineer in his 
professional work, Literature, com 
position, public speaking, and sub 
jects dealing with human behavior, 
both past and present, are such 
courses. They appear in most engi 
neering curricula and the argument 
should be confined to a considera 
rather than 
whether or not they should be re- 


tion of minimums 
quired Some students never achieve 
a really satisfactory level of per- 
formance in these areas, while 
others have some profic iency when 
they enter the university, but cer 
tainly some work should be re 
quired in such “tool” subjects since 
it would directly benefit the gradu 
ate. Perhaps a three-year sequence 
of such courses might be consid 
ered to be a minimum 


When we 


sideration of the type of courses 


depart from a con 
| 


mentioned in the previous para 
graph, a much greater difficulty is 
encountered. We must be sure that 
requirements meet the objectives 
of offering training to produce pro 
fessional competence and laying a 
foundation for the development of 
desirable social attributes. If the 





engineering graduate has disci- 
plines that permit him to acquire 
additional knowledge by self-in 
struction, whatever the field, then 
the foundation has been laid, and 
a major objective of higher educa- 
tion has been achieved. The ability 
to analyze factual information and 
reach conclusions is certainly one 
of these disciplines. Since training 
in such methods is the basis of 
most technical instruction, the engi- 
neer should be highly skilled in 
this approach. Perhaps he is too 
highly skilled and lacks familiarity 
with the more devious approaches 
characteristic of some other fields 
of human endeavor. If these are 
reasonable conclusions, then the 
objectives of non-technical instruc 
tion might be to acquire familiar 
ity with other fields and to develop 
the proper habits and _ skills to 
make additional learning easy 


These objectives might be 
reached if a sequence of one non 
technical course per term was in 
cluded through the first three years 
of an engineering curriculum 
These would normally be of the 
“tool” type mentioned previously, 
making it easier to motivate inter 
est and effort. In the remaining 
two years, when the student is 


much more mature, room should 


(Continued on Page 70) 
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In order to ge 9 this goal, the courses must 


ude a good deal of free discus- 


sion and encourage students to think rather than require them to substitute values in meaningless equations. 
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INTELLECTUAL BREADTH 
OUTSIDE THE CLASSROOM 


What is wanted in the way of in 
tellectual breadth during the years 
of college? What are some of the 
values not inherent in engineering 
training which the prospective en 
gineer should attempt to assimilate 
in the midst of his training for his 
principally, 
a sense of the beautiful, an 


profession? They are 
these 
understanding of the economic and 
political order, a sympathetic con 
ception of the process of so ial 
change, an appreciation of the in 
ternational position of the United 
States. No doubt this does not ex 
haust the list of possible additions 
to technical and professional train 
ing, but they will do for the mo 
ment. 

It is one of the weaknesses of a 
great university that contacts be 
tween faculty and students are less 
intimate than they are in 
college They ought to be extended 
In the faculty 
a university choose 


a small 


selection of its 
should men 
who, in addition to being scholars, 
are infused with a genuine desire 
to communicate with undergradu 
not merely tech 
nicians and specialists, but sympa- 


ates, who are 


thetic guides to young men and 
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by Professor Dexter 


Dexter Perkins was 


Perkins 


about to retire as 


chairman 


of the history department at the University of Roches 
ter when Cornell asked him to accept the John L 
Senior Professorship of American Civilization, Almost 
immediately, his course on “The United States as a 
World Power” began to attract 150 to 200 students per 
semester. His pithy humor, gentleness, and lack of 
intellectual snobbism have made him one of the most 
popular professors on the Cornell campus. Dr. Perkins 
is widely known for his leadership as pre sident of the 


Salzburg Seminar in American Studies 


in Salzburg 


Austria. He is regarded as the foremost authority on 


the Monroe Doctrine 


women. On the side of the faculty, 
something has been done through 
the institution of honors work, and 
if such work could in any way be 
reconciled with the rigors of the 
engineering curriculum, a_ great 
gain would result. But part of the 
responsibility lies with the under- 
graduates themselves, and particu 
larly with the fraternities. In my 
own experience, much is to be 
gained by inviting members of the 
teaching staff to speak to under 
graduate groups on subjects of 
general interest. Sometimes this is 
done, but it is not done nearly 
enough. Were more interest taken 
in such informal meetings, | am 
sure that many of the faculty would 
respond, The matter ought to be 
systematized, not made a matter 
of casual and infrequent associa 
tion 

The schedule of the engineering 
student, it must be confessed, is an 
exacting one. But we 
there is no 
And there are always 


vacations and holidays which can 


cannot as 
sume that free time 


whatsoever 


be used for mental improvement 
not merely for relaxation or earn 


ing money. After all, nobody can 


become a cultivated human being 
unless he wants to be, and if he 
does want to be, he will find a way 
a little time for the 
himself 


to set aside 
purpose of broadening 
There are many public lectures at 
Cornell whic h have a“ generalized 
as well as a spec ialized interest; 
there are concerts (and what bet 
ter than music as a means of cul 
tivating the aesthetic sense); there 
are discussion groups on all kinds 
of subjec ts. Some of these the stu 
dent ought to find time to attend 
But fully as important is the habit 
of doing a little reading outside of 
one’s specific field. If you want to 
understand the American e« onomy, 
read such a work as J. K. Gal 
braith’s “American Capitalism A 
System of Countervailing Powers.” 
If you want to understand the 
American political system, read 
such a book as Professor Rossiter's 
‘The American Presidency,” or his 
work on Conservatism. If you want 
something a little tougher than 
either, but full of ideas, read Max 
Lerner's new book “America As A 
Civilization.” These, of course, are 
only examples Perhaps the student 
in a technical field should be fur 
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A Cornell education involves more than just study in one’s chosen field. Activities and 
extra-curricular work in Sage Chapel choir or other student organizations enable one 
to develop a large number of talents. 


nished at the beginning of his 
course with a brief list of readings 
which would enlarge his horizon 
Such a list would not be difficult 
to compile, and it might be invalu 


able 


The student can appreciate the 
scope and depth of the activities of 
Cornell University only by savoring 
them. The opportunities are all 
around him; the University Calen 
dar, which he should read religious 
ly each week, will tell him what 
there is in the way of extra-curricu 
lar activity; and the judgments of 
his fellow-students will tell him who 
the great teachers in every field 
are, and whom, therefore, it might 
he profitable to go and listen to 
If he sincerely 
breadth as 
well as in depth, there is every rea 


from time to time 
desires education in 
son why he should get it here at 
Cornell 

The impulse to the broad view of 
life has to come from the indi 
vidual, Without eagerness to grow 
in wisdom, there is not much 
chance of growing. But the ques 
tion is always open as to whether 
a given technical program (and | 
express no opinion on any special 
program ) is so exacting as to leave 
inadequate time for any broader 
intellectual activities. This is a 
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question, which in part at least, 
will be settled only as students de 
sire to see it settled, and make their 
desires known. But there are no 
obstacles that | know of to using 
the University, except that of time, 
and | suspect even this is not so 
serious a matter as is sometimes as 
sumed 


When it comes to the weaknesses 
and advantages of Cornell, they 
are not particularly different from 
the weaknesses and advantages of 
the large university in general. A 
great many of the values of edu- 
cation lie in highly personalized 
instruction, and highly personalized 
instruction is difficult in an insti- 
tution with thousands of students 
It is probable, too, that there are 
more distractions in such an insti 
tution than in a smaller one, and 
the only answer to the problem lies 
in the careful exercise of individ 
ual judgment by the student him- 
self, On the other hand, he may be 
sure that he will, in general, be 
better taught, by 
men, than he will be at a small col 
lege There are exceptions to the 
rule, but they do not vitiate the 
rule 


more eminent 


In summary, | should say that 
the student who wishes to combine 


liberal with technical education 





must first define what he means by 
liberal education, as I have tried 
to at the beginning of this article 
that he must make an effort to get 
into contact with devoted and wise 
teachers in the liberal studies; that 
he must do some reading in these 
various fields, and attend some of 
the extra-curricular offerings; and 
that, if he feels that the demands 
on his time exclude any possibility 
of doing these things, he should 
make his views felt. For Cornell is 
dedicated to liberal education, and 
its teachers in every field recog 
nize the responsibility that this en- 
tails. 


HOLLISTER 


(Continued from Page 19 


A few years ago the president 
of a sister institution stated that in 
the liberal arts, and only in the lib 
eral arts, would one find the means 
of development in both conscience 
and competence, Competence, he 
asserted, might be advanced 
through professional education, but 
not conscience. It would be diffi- 
cult to find better means for the de 
velopment of intellectual honesty 
than training in the sciences and 
their applied counterparts, Asser 
tions such as he made are usually 
from persons who have not under 
gone such rigorous intellectual dis 
( ipline as the sciences impose. 


The art of living, properly ful 
filled, includes the development of 
those aesthetic manifestations of 
thought and action that may be 
spoken of as culture. The humani 
ties and classics are often cited as 
the ideal—even to some, exclusive 
media for the acquisition of cul 
ture, But the sciences, likewise 
both pure and applied, offer won 
derful opportunities for such trans 
fer. In the last analysis, it is the in 
structor, rather than his subject 
that may make the greatest con 
tribution to the cultivation of a 
cultured life. 

The training of the liberal man 
in four years is still being attempt- 
ed in this country. In European 
countries the earlier education is 
very rich in material essential to a 
balanced program. In this country 
the elementary and high school 
programs are not as rigorous, do 
not develop the degree of intellec- 
tual discipline nor provide the 
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same body of knowledge as in the 
elementary and secondary Euro- 
pean schools. To achieve the com- 
bined objectives, four years is ob- 
viously not enough. Nor is it suf- 
ficient to assume that the objec- 
tives of higher education beyond 
the professional requirements can 
be satisfied by the simple process 
of taking a B.A. degree. One must 
examine the composition of the 
program as a balanced program, 
one in which the objectives above 
stated are actually met 

The limitation on time available 
for formal education places great 
emphasis upon the training for 
self-education. No college program 
can with propriety dodge the ne 
cessity of this objective It is un- 
fortunate that 
proach a college course with the 
idea that once taken, they have 


many people ap 


acquired thereby. a complete edu 


cation, 


McMANUS 


Continued from Page 26 


to give leadership to the spreading 
complex of human affairs, he must 
first be able to act competently in 
the technological responsibilities 
that society expects him to carry 
out 

This is not to say that protes 
sional competence and intellectual 
breadth are incompatible indeed 
there can be no doubt that they are 
complementary. Engineering edu 
cation must insure the first and 
stimulate the second, The achieve 
ment of both aspects can come in 
part from the plan of a curriculum 
but the ultimate essential ingredi 
ent lies within the student himself 
Fortunately the engineer is by na 
ture, imaginative and curious 
These qualities, necessary fon his 
professional development are also 
those which make him receptive to 
the whole range of intellectual and 
cultural appreciation 

The engineer finds his ultimate 


ed 


Cornell University, with its wide range 
of intellectual activities, offers students 
the opportunity to broaden their back 
grounds. The White Art Museum pro- 
vides guided tours of their exhibits. The 
wide variety of artistic exhibits provide 
a chance for cultural development which 
should not be missed 
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satisfaction not in the blind pro- 
liferation of technical knowledge 
but in its utilization with judgment 
and reasoning for the benefit of so 
ciety. The achievement of this at- 
titude among engineering students 
is the challenge and the promise 
before engineering educators and 
their colleagues in the humanities 


MALOTT 


Continued from Page 18 


eventually at the end—but like the 
marble going downhill all the way 
\ considerable volume of cor 
respondence comes to me from re 
cent graduates of Cornell. As a 
member of the class of 1956 re 
cently wrote me 
“If our country has anything of 
permanent value to contribute to 
our present world and to future 
generations, it Is not our tech 
niques of mass production nor 
our advertising know-how nor 
our ability to make bigger and 
better bombs and missiles. It is 
rather our system of democrati 
government, based perhaps for 
the first time in all history on the 
freedom and _ inviolability of 
spirit of the common man, and 
upon his ability to rule, through 
elected 
society 


representatives, a total 
No system save democ 

racy, and no country so much as 
America, can claim to have given 





so great freedom within law and 

so great economic, political, so 
cial and religious opportunity to 
its people.” 

The future leadership must come 
from those emerging from our col 
leges and universities. It will come 
chiefly 


achieved that breadth of education 


from those who have 


which is firmly based, not upon 
professional training only, but upon 
those basic disciplines in the hu 
manities, the social sciences, the 
biological as well as the physical 
sciences, so essential to one’s un 
derstanding of life 

| can only hope that you in the 
College of Engineering will become 
not only thoroughly grounded in 
the engineering discipline of your 
but that you will learn 
also of the accumulated know ledge 


selection 


of our cultural past, of our human 
achievements. of the long process 
by which we have arrived at both 
the soberness and the hullabaloo of 
the atomic age. I hope, too. that 
you will be aware of the difference 
between right and wrong, of that 
infinite chasm which differentiates 
liberty from bondage that hondage 
which lies like a great miasma be 
tween the stanchions of the iron 
and the bamboo curtains. Thus will 
you have attained the objectives 
which Cornell has for you—a whol 
person ready for leadership in the 
restless vears that lie ahead 








CAN YOU FIGURE IT OUT? 


Problem: Determine the 
digits represented by 
dots in the multiplication 
example at the right. 
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FIGURING OUT A CAREER? 


drivers in a high-speed memory array,” he 
says. His future? At the rate IBM and the 
electronic computer field are expanding, 








Selecting a career can be puzzling, too. 
Here’s how Bob Pike found the solution to 


his career problem —at IBM: 


Robert A. Pike tells what it's 
like to be... and why he likes 














Let the multiplicand be 
DICBA., Since the units 
digit in the answer is 7, 
the only value possible 
for A is 1, This also fixes 
one of the dots in the 
hundreds column as a 1; 
to get a 5 in the answer, 
the other dot must be a 
4. Hence B can only be 
a 2. Similar reasoning 
will determine C as 9 
and D as 2. Answer 


21921. 








pry arn “I became interested in computers and Bob Pike foresees excellent opportunity for 
transistors at college,” Bob Pike recalls. advancement in the area of his choice. 
“Upon graduation, I naturally turned to the ag a 
computer field. IBM, as a leader in the 
field, looked like a good place for me.” After There are many excellent opportunities for 
a training period, he joined the Semi- well-qualified engineers, physicists and 
Conductor Device Development Group in mathematicians in IBM Research, Develop- 
Research. Promoted to Associate Physicist ment and Manufacturing Engineering. Why 
soon afterward, his present assignment is not ask your College Placement Director 
leading a group of technicians in fabricating when IBM will next interview on your cam- 
high-frequency, high-power PNP drft pus? Or, for information about how your 

"SOLUTION transistors. “These will be used as core degree will fit you for an IBM career, 


Mr. 8. A. Whitehorne 
IBM Corp., Dept. 854 


JUST WRITE TO: 


590 Madison Avenue 


New York 22, N. Y. 
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JOB FACTS FROM DU PONT 





LIBERAL EMPLOYEE BENEFIT PROGRAM AT DU PONT 
INCLUDES INSURANCE, SAVINGS AND STOCK PLANS 





WHAT’S YOUR LINE? 
DU PONT NEEDS ALL 
KINDS OF ENGINEERS 


DuPont has always needed chem- 
ists and chemical engineers, and 
still does. But today, there’s critical 
need for engineers in almost every 
other field—civil, mechanical, elec- 
trical, instrumental and industrial 
engineering, to name a few. 


Expansion is the major reason. 
In 1957, for example, sales at 
DuPont were nearly two billion 
dollars. Four new plants were being 
built. New research programs were 
being launched, New products were 
moving into the production and 
marketing stages. Engineers and 
scientists of all kinds work in 75 
Du Pont plants and 98 laboratories 
in 26 states. All of this tends to 
broaden opportunities for the young 
scientist and engineer at DuPont. 


If you’re interested in finding 
full scope for your ability, and this 
includes a great many special fields, 
Du Pont offers you plenty of oppor- 
tunity to move ahead. 


SEND FOR INFORMATION BOOKLET 
ON JOB OPPORTUNITIES AT DU PONT 


Booklets on jobs at Du Pont are yours 
for the asking. Subjects covered in- 
claude: mechanical, civil, metallurgical, 
chemical, electrical, instrumentation 
and industrial engineers; atomic en- 
ergy, technical sales, business adminis- 
tration, research and development. 
Name the subject that interests you in 
a letter to DuPont, 2494-F Nemours 
Building, Wilmington 98, Del. 
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PERSONALIZED 
TRAINING 


by 
H. J. Hollberg 


Du Pont 
Representative 


When you join Du Pont as a 
scientist or engineer, you're 
given an actual project assign- 
ment almost at once and begin 
to learn your job by doing it. 
That's the essence of our train- 
ing philosophy at Du Pont. 


Our objective is to give you 
responsibility at the outset and 
qualify you quickly for more, 
hecause the more we grow, the 
more we need trained leaders. 


training program at Du Pont 
(each of our many depart- 


several basic features in com- 
mon, All are per sonalized 
tailored to the new man’s back- 


{ll in- 


volve close supervision on an 


ground and interests. 


informal, day-to-day basis. 
And all permit periodic evalu- 
ation of the new man, 


This flexible system helps 
the new man to move ahead 
according to his abilities. He 
gets to know Du Pont and his 
job quickly. He gets a head- 


start on future responsibility. 


You probably have questions 
about this program and hou 
you'd fit into it. I'll be glad to 
try to answer them when I visit 
your campus. Why not sign 
up for a Du Pont interview at 
your placement office now? 
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Means More Security, 
Greater Real Income 
To Young Graduates 


Du Pont believes that the employee 
builds his own job security by the 
way he does his work, by his contri- 
butions to the progress of the Com- 
pany and by his readiness to accept 
responsibility. 


But Du Pont meets the employee 
more than halfway with a program 
of benefits designed to help him as 
he advances, 


Your employee benefits go to work 
the day you join the Company. They 
grow and build equity for you as the 
years go by. Vacations, life insurance, 
group hospital and surgical coverage, 
accident and health insurance, pen 
sion and bonus plans are all part of 
the program. 


Let's look at a spec ial example, the 
Thrift Plan. You become eligible for 
it after one year with the Company 
For each dollar you invest in U. 5 
Savings Bonds, the Company contrib 
utes twenty-five cents toward the pur 
chase of Du Pont common stock in 
your name. Roughly 65 per cent of 
the ¢ ompany’s 90 100 employees are 
now participating in the plan. 


When you're deciding on a career, 
security 
But it’s an important one to you and 
your family. At Du Pont, security is 
a bright part of the future awaiting 
the college graduate. 


is only one consideration. 


- * o 


More than 700 of the some 1100 
degree-granting colleges and universi 
ties in the U, 
Du Pont. Of these 700, more than half 
are the smaller liberal arts colleges 


>». are represented at 








What’s doing... 


AJ 


Vacuum melting has opened up new horizons for development 
of alloys. Here, a Pratt & Whitney Aircraft metaliurgist is 
shown as he supervises preparation of an experimental high- 
strength nickel-base alloy, melted and cast under high vacuum. 


Induction melted heat of high-temperature alloy being poured in P & W A's experimental foundry. Molten metal is strained into 
large water tank, forming metal shot which is remelted and cast into test specimens and experimental parts. Development and 
evaluation of improved high-temperature alloys for advanced jet engines is one of the challenges facing metallurgists at P & W A. 
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at Pratt & Whitney Aircraft 
in the field of Materials Engineering 


The development of more advanced, 
far more powerful aircraft engines 
depends to a high degree on the de- 
velopment of new and improved 
materials and methods of processing 
them. Such materials and methods, 
of course, are particularly important 
in the nuclear field. 


At Pratt & Whitney Aircraft, the 
physical, metallurgical, chemical 
and mechanical properties of each 
new material are studied in minute 
detail, compared with properties of 
known materials, then carefully ana- 
lyzed and evaluated according to 
their potential usefulness in aircraft 
engine application. 


The nuclear physics of reactor 
materials as well as penetration and 





effects of radiation on matter are 
important aspects of the nuclear re- 
actor program now under way at 
P & W A. Stress analysis by strain 
gage and X-ray diffraction is an 
other notable phase of investigation 


In the metallurgical field, mate- 
rials work involves studies of corro- 
sion resistance, high-temperature 
mechanical and physical properties 
of metals and alloys, and fabrication 
techniques. 

Mechanical-testing work delves 
into design and supervision of test 
equipment to evaluate fatigue, wear, 
and elevated-temperature strength 
of materials. It also involves deter- 
mination of the influence of part 
design on these properties. 


In the field of chemistry, investi- 
gations are made of fuels, high-tem- 
perature lubricants, elastomeric 
compounds, electro-chemical and or- 
ganic coatings. Inorganic substances, 
too, must be prepared and their 
properties determined. 


While materials engineering as- 
signments, themselves, involve dif- 
ferent types of engineering talent, 
the field is only one of a broadly 
diversified engineering program at 
Pratt & Whitney Aircraft. That 
program with other far-reaching 
activities in the fields of mechanical 
design, aerodynamics, combustion 
and instrumentation —- spells out a 
gratifying future for many of to- 
day’s engineering students. 





Engiseer measures residual stress in a com The 
metals have been increasingly recognized. Pratt & Whitney 
chemists are shown setting up apparatus to determine 


pressor blade non-destructively, using X-ray 


diffraction. Stress analysis plays important part 


in developing advanced aircraft engine designs eas 


important effects of gases on the properties of 


content of materiais such as titanium alloys 


P & WA engineer uses air jet to viorate 
compressor biade at its natural 
measuring amplitude with a cathetometer. Sim 
lar fatigue tests use electromagnetic excitation 


frequenc y 








Pratt & Whitney Aircraft operates a 
completely self-contained engineering fa 
cility in East Hartford, Connecticut, and 
is now building a similar facility in Palm 
Beach County, Florida. For further in 
formation about engineering careers at 
Pratt & Whitney Aircraft, write to Mr 
F. W. Powers, Engineering Department. 
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World's foremost designer and builder of aircraft engines 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


EAST HARTFORD 8, CONNECTICUT 





Muscle power for a ghost engine... 


another example of 
Denison’s hydraulic ingenuity 


UNIQUE ELECTRONIC SYSTEM 

developed to pre-test jet 
engine controls now eliminates the 
cost of building and operating a 
special engine test cell. 

In the system, an analog com- 
puter takes the place of the jet 
engine. Performance data received 
from the manufacturer is simulated 
on the computer, and is reproduced 
as electrical signals which, in turn, 
run the engine controls. 

To provide dependable muscle 
power for this control system, the 
company relies on Denison hy- 
draulic pumps and motors, The 
results provide more accurate 
records of performance than would 
be possible if actual engines 
were used 

This is just one example of the 
ways in which hydraulic power is 
being used to spearhead improve- 
ments in production, testing, and 
other industrial operations. Find 
out how hydraulics fit into your 
future. Write Denison Engineering 
Division, American Brake Shoe 
Co., 1218 Dublin Road, Columbus 
16, Ohio. 


BW hp <4 
Fook to DENISON for Leadership in. Aydroullic, develop meat” dnOibica 
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RCA ELECTRONICS KEEPS A RADAR 
"WEATHER EYE"ON YOUR COMFORT ON 
THE GREAT AIRLINES 


Flying into a starless night, the pilot's vision 
may reach a mere 50 yards. Yet he sees a 
storm brewing 150 miles ahead. 

Within minutes he plots a slight change 
in course and flies a smooth, safe corridor 
through the weather. His passengers com 
plete their trip in comfort and on schedule. 

Credit RCA Electronics for the “Weather 
Eye” radar that makes all this possible. And 
United Air Lines’ all-radar fleet for being 
the first (among 24 leading airlines) to use 


this important development. 
RCA pioneering also produced radar that 


guides ships at sea and tracks man-made 


satellites through space. RCA pioneered 
color television, produced the world’s larg- 
est electronic computer, peanut-sized tran- 
sistors and much, much more. 

Progress like this helps explain why RCA 
means electronics — and why electronics 
means a happier, healthier, more secure 
future for you 


RADIO CORPORATION OF AMERICA 
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WHERE TO, 
MR. ENGINEER? 


RCA offers careers in TV and 
allied fields im reseure h ce 
ve lopme nt, design and manu 
facturing—for engineers with 
Bachelor or advanced degrees 
in E.E., M.E. or Physics. Join 
the RCA family 

For full information writ 
to Mr tobert Haklisch 
Manage r, Colle ve HKelation 
Radio ¢ orporation of Amer 


ica, Camden 2, New Jersey 
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THE PRESIDENT’S MESSAGE— 


The Purpose of Reports 


Most of us have from time to time been called upon 
to evaluate an engineering report, and a great ma 
jority of us have had to write them. What constitutes 
a good report? 

We take for granted the technical competence of 
the person reporting, since such competence or the 
lack of it is immediately obvious. Bevond this, the dif 
ference between a good report and a poor one lies in 
that unassignable feeling of satisfaction received by 
the reader, This is only partly a matter of presentation, 
although presentation is important. (Fifth Avenue 
fashions attract more attention than a 
Mother Hubbard. ) 

What is often overlooked in preparing a report is 
the object behind it. Most usually a report is requested 
or initiated for the purpose of arriving at or prompt 
ing a decision, Too often the report is merely factual, 
presenting the results of an investigation of some sort 
without comment or recommendation. Such a report 
sidesteps what is usually its principal objective 

The person or agency receiving a report, whether 
one dealing with government operations on a large 
scale or one limited to a small segment of operations 
or research of limited applicability is usually burdened 


favorable 


40 


with administrative responsibility, and is frequently 
unable to evaluate a mass of purely factual data. 
Whether this inability results from lack of time, lack 
of inclination or lack of competence is not germane. 
The point is that a report which merely sets forth 
data, however diligently prepared or attractively pre 
sented, is only half done. 

The important half, and the half which makes the 
difference between a good and a poor report; the half 
which does the business, in other words, is that cover 
ing conclusions and recommendations for action. The 
authority to which a report is presented, having en- 
trusted its preparation to hands in which it has con 
fidence, has a right to expect that the person preparing 
it will analyze the data set forth and will be com- 
petent to reach conclusions based thereon. 

Having reached a logical conclusion, the setting 
forth of recommendations for a plan of action not only 
saves the time of the recipient, but lessens the likeli 
hood of the report being filed away without further 
result. And since the principal object of a report is to 
prov ide a basis for action, the end to be served is best 
attained by a logical, forceful and unmistakable set of 
Roscoe H. Fuller 


recommendations 
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Clifton H. Ewing, EE '28, who 
has been an instructor at Western 
New England College, Springfield, 
Mass 


pointed dean of the school of en 


since 1947, has been ap 


gineering and protessor of engi 
neering there. Dr. Ewing is the 
possessor of four degrees and pre 
viously was an instructor at Cor 
nell, He was formerly project en 
gineer with New York Telephone 
Corp and Westinghouse 


Asa George, CE °36, executive 
engineer and assistant secretary of 
the Power Authority of the State of 
New York, is 
many phases of planning, design, 
and construction of the 600,000,000 


dollar international St 


engaged in the 


Law rence 
River Power Project scheduled to 
be completed in 1959 


Duncan B. Williams, ME ‘24, 
has been appointed general sales 
manager of Union Carbide Olefins 
Co., division of Carbide 
Corp. He joined Union Carbide in 


Union 


1924 as an oxygen column operator 
for the Linde Co. He transferred 
to Union Carbon Chemicals Co. in 
1925 as a field manager in Tulsa, 
Okla. In 1926, Mr 
to New York City as sales engineer 
in which ¢ apac ity he was concerned 
with sales development of Pryotax 
Gas, Chlorex Selective Solvent, and 
Carboseal Anti-Leak. In 1938, he 


was appointed manager of the spe 


Williams came 


departments con 
Ucon Syn 


cial products 
cerned with sales of 
thetic Lubricants. 


Alumni News 
Duncan B. Williams 
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William Littlewood, ME '20, has 
been recently elected an Honorary 
Fellow of the Institute of the Aero 
nautical Sciences, for his outstand- 
ing record of achievement in the 
Little 
at present Vice President 
Researe h 


aeronautical industry. Mi) 
wood. 
Equipment 
Airlines, Inc 
leading air transport engineer and 


American 
1S recognized “us a 
has made basic contributions to 
many widely used commercial ait 
craft. He has had a hand in the 
development of the Convair series, 
the DC-3, DC-4, DC-6, and the 
DC-7, as well as in the specifica 
tions and selection of the Lock 
heed Electra and Boeing 707 for 
future airline equipment 

He first entered the aviation in 
dustry in 1927 with Fairchild Ain 
craft where he became General 
Manager (before joining Ameri 
can Airways in 1930). When this 
firm was reorganized in 1934 to 
Airlines. he remained 
Chief Engineer three 


American 
becoming 
vears later 

\ past president of the SAE. Mr 
Littlewood has also served several 
terms as vice-president of the so 
ciety and the IAS. For ten years 
he was a member of the NACA 
Subcommittee on Aircraft Noise 
which he helped to form six years 
ago. He is a member of the NACA 
Industry Committee 
and the ATA Engineering Commit 
tee and is Chairman of the joint 
committee on the development of 
Proximity Warning and Collision 
Preventing Systems. He also serves 
as Chairman, Advisory Panel on 
Aeronautics, Office of the Assistant 
Secretary of Detence 
and Engineering ) 


Consulting 


Research 


Mr. Littlewood is past president 
of the Cornell Society of Engi 
neers, A Director of the Cornell 
Aeronautical Laboratories, and has 
served several terms as a Director 
of the Cornell Alumni Association 


Gaston R. Desnoyers, ME '44, of 
Plainfield, N | has been promoted 
to section head of cost estimating 
in the Esso engineering department 
of Esso Research & 
Co 


Engineering 


Alumni News 
William A. Gay 


William A. Gay, ChE ‘40, has 
been appointed production super 
intendent at the Bound Brook, N.| 
plant of Bakelite Co., 
Union Carbide Corp. He has been 


division of 


with the company since 1940 ex 
cept for service as a captain of field 
artillery in Europe during World 
War Il 


Austin H. Church, ME ‘28, pro 
fessor and chairman of mechanical 
at New 


York University, is on an industrial 


engineering department 


leave of absence for the current 
academic year, working for Gen 
eral Electric in Schenectady. He 
has written several books, includ 
ing Centrifugal Pumps and Blow 
ers, Wiley, 1944; Elementary Me 
chanical Vibrations, Pitman, 19448 
Kinematics of Machines (with G 
Guillet), Wiley, 1950; and Mechan 
ical Vibrations, Wiley, 1957 


Edwin L. Harder, EE '26, is di 
rector of the analytical department 
of the Westinghouse Electric Corp 
in East Pittsburgh, Pa. Mr. Harder 
has been with Westinghouse since 
1926 and has been the author of 
more than 100 technical papers as 
well as being the holder of mor 
than fifty US patents In December 
he addressed a joint meeting of the 
engineering and technical societic 
of the Ithaca-Elmira area on the 
subject: “The Coming Revolution 
in Computers.” 
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Magnetic fields, acting as @ double piston, 
drive luminous ionized shock waves through 
transparent tube. One-tenth microsecond ex 
posure in STL’s Physical Research Laboratory. 


MAGNETOHYDRODYNAMICS 
and SPACE TECHNOLOGY 


Magnetohydrodynamics provides one of the most promis- 
ing approaches for attaining the velocities and specific 
impulses that will be required for manned space flight to 
a planet, landing, and returning. 

The critical problem in attaining velocities of hundreds 
of thousands of miles per hour is the containment of tem- 
peratures comparable to those in the interior of stars. 
Because the temperature of the driving reaction will have 
to rise as the square of the exhaust velocity, temperatures 
greater than one million degrees will be encountered in 
reaction chambers, Magnetohydrodynamics offers a 
unique solution to the basic problem of containing the 
reaction without contact with the chamber walls. 

Briefly, the physical principles of magnetohydrody- 
namics are these. Since gas at such temperatures is com- 
pletely ionized and is an effective conductor of electricity, 
the introduction of currents in the gas (in this state 
called a plasma) creates an electromagnetic field. This 
field makes it possible to control the plasma by applying 
an external opposing magnetic field which creates a mag- 
netic bottle to contain the charged gas particles. Similarly, 


a magnetic-field piston can be used to accelerate the par- 
ticles. Such magnetohydrodynamic reactions are expected 
to develop exhaust velocities that are an order of magni- 
tude greater than those generated by present chemical 
rockets. 

At Space Technology Laboratories, both analytical and 
laboratory work are proceeding in the field of mag- 
netohydrodynamics. This work illustrates the advanced 
research in STL’s Physical Research Laboratory, which 
emphasizes the application of basic physical principles to 
the requirements of space technology. 

In support of its over-all systems engineering respon- 
sibility for the Air Force Ballistic Missile programs, and 
in anticipation of future system requirements, STL is 
engaged in a wide variety of research and experimental 
development activity. Projects are in progress in elec- 
tronics, aerodynamics, propulsion, and structures. 

The scope of work at Space Technology Laboratories 
requires a staff of unusual technical breadth and compe- 
tence. Inquiries regarding the many opportunities on the 
Technical Staff are invited. 


Space TeEcHNoLocy LABORATORIES 


A Division of The Ramo-Wooldridge Corporation 


B7S0 ARBOR VITAE STREET *¢ LOG ANGELES 45, CALIFORNIA 
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as your planning ? 










unchanging width. Inimitable smoothness— 
thanks to Eagle's exclusive ‘Electronic” graphite. 
TURQUOISE makes your plans look sharp— 

and you, tool 


WRITE FOR FREE SAMPLE Turquoise wood 
pencil and Cleantex Eraser, naming this magazine 
—or buy any of these drawing instruments from 
your favorite dealer. 





@ TURQUOISE DRAWING PENCILS: With 100% Elec 








al 
IB through GH. 






@ TURQUOISE CLEANTEX ERASER: ® TURQUOISE DRAWING 
Super-solt, non-abrasive rubber. : 








@ TURQUOISE LEAD HOLDERS: Hold any grade of Turquoise leac 


| are the largest-selling' (16 the U 


EAGLE PENCIL COMPANY + NEW YORK «© LONDON 


SOGOTA 


Re ' , : Bee fie Bar tO oe a ae 
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Synthane plastic laminated bush- 
ings and breaker arms for avuto- 


motive ignition. 








Dependable operation of a school 
bus, a truck, or your own car involves 
the functioning of many parts. One 
breakdown can wipe out the memory 
of ten thousand trouble-free miles. 

Some of these parts are made of 
laminated plastics. They’re usually 
unseen, unsung, small in size yet effi- 
ciently performing their job. 

Their cost is relatively insignificant 
when compared with the cost of 
equipment in which they work, but 
it should be sufficient to insure de- 
pendability. 

Actually, what you pay for Syn- 
thane laminated plastics is little or 
no more than you’d pay for any 


other plastic laminate. But the Syn- 
thane price includes top quality ma 
terials, product control, excellent 
facilities and workmanship, an as- 
surance of continuous supply, and 
a long reputation for fair dealing. 

If you are interested in a reliable 
source of laminated plastics—sheets, 
rods, tubes, or completely fabricated 
parts, write for an interesting catalog 
or call our representative nearest you. 


SYNTHANE| 
iS 


SYNTHANE CORPOATION, 13 RIVER ®D., OAKS, PA, 
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Marquardt Means Opportunity 


Every day, young engineers are finding opportunity at Mar- 
quardt—and for good reason! Marquardt grew and still grows 
on a foundation of engineering skill—guided by an engineer- 
management with an engineer-philosophy. Engineers are key 
men at Marquardt. And because engineers are key men, their 
work and accomplishments are readily recognized and rewarded. 

If you are an engineer, physicist, or mathematician with 
ability to meet and conquer supersonic and hypersonic propul- 
sion and controls projects, you'll want to investigate the oppor- 
tunities at Marquardt, the leader in ramjets—“Powerplant of 
the Future”. 

Meet the Marquardt representatives when they visit your 
campus. See your placement director for further information 
and exact dates, or write to Dock Black, Professional Personnel, 
Marquardt Aircraft, 16555 Saticoy Street, Van Nuys, Calif. 
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NUMBER TWO IN A SERIES 
ON MARQUARDT MANAGEMENT 


Don Walter, B.S.M.S., achieved 
an outstanding academic record at 
Cal Tech, Clasa of '40, while earn- 
ing seven varsity letters. Today aa 
Vice President in charge of Engi- 
neering and Van Nuys Operations, 
Don utilizes hia technical and 
teamwork background to lead Mar- 
quardt'’s engineering and develop- 
ment manufacturing. 
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Van Nuys, California ya 
Ogden, Utah 
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John Lawlor, B.S. in E.E., Brown, '52, answers some questions about 


An engineering career with the Bell Telephone Companies 


John Lawlor is a Transmission Engineer with New 
England Telephone and Telegraph Company in 
Boston. His answers reflect his experiences during 


five years in the telephone business, 


0 
A 


How did you begin as an engineer 
in the Bell Telephone Companies? 


My first fifteen months were spent in “on-the- 
job” training—changing assignments every three 
months or so. These assignments gave me a 
broad, over-all background in telephone engi- 
neering. And they were accompanied by plenty 
of responsibility. They progressed in importance 
with my ability to handle them. 


What is the attitude of older engineers 
and supervisors toward young men? 


I’ve found a strong team spirit in the telephone 
company. You're encouraged to contribute your 
ideas, and they’re received with an open mind. 
Young men and new ideas are regarded as vital 
to the continuing growth of the company. 


How about opportunities for advancement? 


I'd say they depend on the man. Opportunities 
to demonstrate your ability come with each new 


(mB) BELL TELEPHONE 
erg COMPANIES 


+ 
& 


job you’re given. The size and importance of 
your assignments grow with your ability to handle 
them. All promotions are made from within, and 
the growth of the business is creating new open- 
ings all the time. One more thing. Most tele- 
phone engineering locations are convenient to 
colleges. You can aid your advancement by keep- 
ing on with your studies. 


How does the telephone company 
stack up where pay is concerned? 


Starting salaries are competitive with those of- 
fered by most large companies. Raises are based 
on merit, with several increases during your first 
two years with the company. What’s more, your 
performance is reviewed regularly to make sure 
that your pay keeps up with your progress. All 
things considered, I think a Bell Telephone career 
is second to none in rewards and opportunities. 


Find out about career opportunities for you 
in the Bell Telephone Companies. Talk with 
the Bell interviewer when he visits your cam- 
pus. And read the Bell Telephone booklet 
on file in your Placement Office, or write for 
“Challenge and Opportunity” to: College 
Employment Supervisor, American Telephone 
and Telegraph Company, 195 Broadway, 
New York 7, N. Y. 
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Cornell’s newest graduate degree: 


PROFESSIONAL MASTERS DEGREE 


The College of Kngineering 1S 
awarding a new graduate degree, 
the Professional Masters degree, to 
students completing a minimum of 
forty-five credit hours of course 
work in advanced science theory 
and engineering application. The 
professional degree Is a terminal 
program for the engineer in indus 
try who does not wish to pursue 
graduate work on a higher level 
than the masters degree. The cur 
riculum is composed of a core of 
advanced subjects such as mathe 
matics, physics and chemistry and 
specialized topics within an engi- 
neering area. There is no written 
thesis 

Each engineering school within 
the College plans its own basic 
curriculum. In his general field, the 
student may elect one of the sev 
eral specialized training sequences 
or adopt a modification of the op 
tions to suit his particular needs 
and interests. The schools offer the 
following degrees: Master of Civil 
engineering, Master of Mechanical 
Engineering, Master of Electrical 
Engineering, Master of Chemical 
engineering, Master of Metallur 
gical Engineering and Master of 
Industrial Engineering 


The reasons for the professional 
degree have grown out of the needs 
of the engineer in industry. He finds 
that technology has taken such 
rapid strides forward that it is al 
most impossible to acquire a work 
ing knowledge of the newest ad 
Vances In his own field and of the 
fields that are just opening and ex 
panding Such fields as transistors 
operations research, computors and 
nuclear engineering require study 
beyond the undergraduate level if 
they are to competently understand 
and used. Since many of these new 
“ureas depend heavily upon basic 
scientific discoveries, many engi 
neers also find themselves with an 
inadequate bac kground in the sei 
ences. If the engineer elects to do 
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graduate work, he finds that the 
objective of the general master of 
science degree is research. This 
does not always coincide with ob 
jectives of the engineer in industry 
He wants a route for professional 
advancement within his engineer 
ing spec ialty. The professional de 
gree, with its planned sequence of 
science courses and technical op 


tions, provides this opportunity 


Although the professional mas 
ters program does not require a 
written thesis, “it is by no means 
an easier route to a graduate de 
gree,” emphasized John MeManus 
assistant dean of the College of En 
gineering and a member of the 
Graduate Committee in Engineer 
ing. The requirements for admis 
sion into candidacy for this degree 
are essentially the same as those 
for the general degree of the Grad 
uate School Specifically, the ap 


plic ant must hold a baccalaureate 


ol equivalent degree from a college 


of recognized standing in a field of 
engineering or science and must 
show promise of ability satisfactory 
to pursue advanced study, To qual 


ify for a degree, the candidate 


must satisfactorily complete at 
least forty-five credit hours of ad 
vanced technical courses or their 
equivalent except in ¢ hemical 
and Metallurgical Engineering 
where 54 credit hours are required 
The required number of credit 
hours may be reduced itt spec ial 
cases to no less than thirty by al 
lowing credit for advanced work 
completed before entrance into the 
program. Professional experience 
may be given credit if the hours 
earned in this way, plus the allow 
ance for advanced work completed 
before entrance into the program 
does not exceed fifteen hours 
Cornell undergraduate engineer 
ing students may be admitted to 
the program at the beginning of 
their fifth vear. Some of the fifth 
veal subjec ts carry graduate credit 


and fifth vear students can take 
graduate electives if their program 
is planned correctly while still in 
undergraduate school. Cornell stu 
dents must still complete fifteen 
credit hours of work in the Gradu 
ate School after the award of the 
first degree in engineering. The 
program will not provide a short 
cut for Cornell students who wish 
to earn their masters degree, In 
deed it is a difficult schedule that 
requires considerable advance 
planning. Technical courses can 
not be substituted for liberal arts 
subjects 

There are other engineering 
schools that have programs similar 
to Cornell's. but none are quite the 
same. For example, M.LT. grants 
an “Engineer degree” following 
two vears of academic study be 
yond a baccalaureate. It requires 
advanced study, research and a 
thesis. Other schools especially 
around the metropolitan areas of 
fer graduate work at night usually 


composed of course work 


Participation in the program has 
increased since its official incep 
tion in January, 1956. At present 
there are about forty candidates 
studying for their professional mas 
ters degree About 60 percent are 
from Cornell's undergraduate en 
gineering s« hool, Nine students are 
working in civil engineering, six in 
mechanical engineering, sixteen in 
industrial engineering, four in eles 
trical engineering and five in chem 
ical engineering 

The Graduate Committee plans 
to expand the program by coopera 
tion with local industries and en 
couraging their technical personne! 
to do graduate work. Thus far the 
program is offered entirely within 
regular daytime schedules. I in 
terest from engineers in industry 
should warrant, special s« heduling 
of certain courses either on or off 


the campus may be possible 


Harry Fertik ME 30 
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E.E.’s, M.E.’s, A.E.’s, Math, Physics and Chemistry Majors: 


Join in the 
Vanguard of Science 


Ws have entered the age of fully guided supersonic missile flight. 
This state can be attributed, in large measure, to scientists and other 
technical men at the Applied Physics Laboratory (APL) of The 
Johns Hopkins et Since 1945 we have been in the vanguard 
of the guided missile field. 


dep | engineers and scientists with above-average ability will 
want to know more about APL; how we built the first ramjet engine, 
the first large booster rocket, achieved fully guided supersonic flight 
as far back as 1948, developed TALOS, one of the country’s most 
successful long range missiles, and how we are presently a in 
missile programs of such urgency that little is spared to facilitate 
their progress. 


You'll also be interested in finding out why the record of achieve- 
ment of our 550-man engineering and scientific staff is exceptional, 
about how we can allow greater scope for creative thinking because 
our sole goal is technical achievement. 


Our laboratories, covering over 350,000 square feet, are located in 
rolling countryside midway between Washington, D. C. and Balti- 
more, Md. These facilities, combined with those of our 18 major 
contractors and Government test stations provide exceptional oppor- 
tunities for staff members to develop and extend their capabilities. 


For detailed information on APL, an organization of and for 
technical men and scientists, ask your Placement Officer for our new 
30-page publication or write: Professional Staff Appointments. 


The Johns Hopkins University 
Applied P hysics Laboratory 


8621 Georgia Avenue, Silver Spring, Maryland 





THE CORNELL ENGINEER 











—“ 
r 
— 
—/ 


>——— r+ 











PAINTS * GLASS * CHEMICALS * BRUSHES * PLASTICS * FIBER GLASS 
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Paints, chemicals, glass, plastics, fiber glass all these products 
have exciting family trees. And at Pittsburgh Plate Glass Com 
pany, tomorrow's ofispring promise to be even more intriguing 

Look around you at paint, for example. It's much more 
than mere color, Paint protects, [t must be thoroughly researched 
and carefully compounded to withstand infinite variations of 
atmosphere, heat, stress and other conditions. Or look at chem- 
icals , . . their roles in the creation and development of textiles, 
metals, paper, agriculture, missiles, medicine, You name it 
chemicals are there, making important contributions. Glass? 
These days, it can be made to remain rigid at blast furnace 
temperatures, withstand supersonic speeds, have the tensile 
strength of bronze. And it’s much the same story for plastics 
and fiber glass. Everywhere you look—-in architecture, industry, 
the home, everywhere PPG products find new, exciting applica- 
tions with fascinating and challenging potentialities 

Are you seeking a career that requires creative thinking, 
utilizes all your skills and know-how, offers a chance to learn the 


) 


latest techniques? Then look into your enticing career possibili- 
ties with the Pittsburgh Plate Glass Company, Contact your 
Placement Officer now, or write to the Manager of College 
Kelations, Pittsburgh Plate Glass Company, One Gateway Center, 


Pittsburgh 22, Pennsylvania. 













345 PLANTS, MERCHANDIGING BRANCHES, AND GALES OFFICES LOCATED IN 260 CITIES 
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COLLEGE NEWS 





MISSILE MATERIALS TALK 
GIVEN BY ME PROFESSOR 


The problems of keeping aircraft 
and missiles from disintegrating 
under high speeds was discussed 
by Paul P. Bijlaard, Professor of 
Mechanics at Cornell University’s 
Department of Engineering Me- 
chanics, at the annual meetings of 
the Institute of the Aeronautical 
Sciences at the Hotel Sheraton As 


tor on January 27-30 


Professor Bijlaard’s talk was en 
titled, “Thermal Stresses and De 
flections in Rectangular Sandwich 
Plates.” He has been engaged in re 
search for the Bell Aircraft Cor 
poration in Buffalo, New York, for 
a number of years, investigating 
the most effective materials to use 
for plates in supersonic aircraft and 


high speed missiles 


“The strength of materials used 
in modern aircraft is of the utmost 
importance,” Professor  Bijlaard 
says. “We know. that 


plates, made of two thicknesses of 


sandwich 


aluminum or steel with a light ma 
terial such as balsa wood sand 
wiched between, are better able to 
withstand the tremendous heat 
generated when objects travel at 


high speeds ; 


Professor Bijlaard has been at 
Cornell since 1949, He received his 
engineering degree in Holland in 
1920, and for a number of years 
wis a bridge engineer for the state 
railways system in the Netherlands 
From 1928-1947, he 


was Professor of Engineering at the 


Kast Indies 


University of Bandung, and from 
1947-1950) was 
chanics at the University of Delft 
in Holland 


Professor of Me 


For a“ number ol years, Professor 
Bijlaard acted as government con 
sultant in the Netherlands East In 
dies, working on the design and 
construction of harbors, naval bases 


and bridges 


He was made a Knight in the 
Order of the Netherlands Lion in 
194] 
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MALTI RECEIVES 
AWARD FROM AIEE 

A certificate of appreciation has 
been awarded to Michel G. Malti, 
Professor of Electrical Engineering 
at Cornell University, by the Amer- 
ican Institute of Electrical Engi- 
neecrs 

Professor Malti 
award in recognition of his services 


received the 


as chairman of the applied mathe 
matics subcommittee from 1953-57, 
at a meeting of the Ithaca Section 

He has been at Cornell since 
1922, receiving the M.E.E. degree 
in 1925 and the Ph.D. in physics in 
1927. Professor Malti has done con 
sulting engineering work for vari 
ous corporations, and was consult- 
ant to the U.S. Navy from 1942-43 

In 1953, Professor Malti was cited 
by the Syrian and Lebanese Ameri 
can Federation for his contribu 
tions to science 

A native of Lebanon, Professor 
Malti received the A.B degree from 
the American University of Beirut 
in 1915, and the B.S. in Electrical 
Engineering from the Georgia 
School of Technology in 1922. He 
is a Fellow of the Royal Society of 
Arts 

He has published 
books and articles on circuit analy 
Transform, 


numerous 


sis, Laplace-Fouries 


and electrical machine design 


Photo Science 


Professor Michael G. Malti 


UNIVERSITY RAISES 
TUITION $150 PER YEAR 

Cornell University will increase 
tuition and fees to a total of $1,250, 
effective July 1, 1958. The $150 in- 
crease was voted by the Board of 
Trustees meeting in New York City, 
January 25. 

The following divisions will be 
affected: Engineering, Architecture, 
Arts and Business and 
Public Administration, Law, Medi- 
cal College, Unclassified Division 
and the Graduate School. 


tuition charges and 


Sciences, 


The new 
fees will enable Cornell to raise 
faculty salaries and increase the 
amount of student aid, scholarship 
and fellowship funds. 

Deane W. Malott, president of 
Cornell, commented as follows: 

“In the field of education there 
is no more pressing problem than 
the need for improving the eco 
nomic status of the faculty. 

“Cornell feels that by increasing 
the scale of faculty salaries we can 
continue to attract and keep emi- 
nent staff members whose direct 
contributions to our students can 
never be measured in terms of dol- 
lars and cents. 

“Few will question the impor 
tance of quality education in the 
world which our students face. We 
are determined to supply the best 
education for the future leadership 
of our nation.” 


RADIO SCIENCE’S HISTORY 
AND APPLICATIONS DISCUSSED 


“The most important goal of ra- 
dio astronomy is to extend its 
range to determine if we are in a 
universe of creation,” stated Dr 
Olaf E. H Rydbeck in his lecture 
“Radio Science ... And Beyond” in 
Olin Hall on January twenty-first. 
He said that we already have a pic- 
ture of our own galaxy, “We now 
“ure in need of more advanced and 
powerful equipment to explore the 


other galaxies of the universe.” 


Enumerating on the applications 
of radio astronomy in terrestrial in- 
vestigations, Dr. Rydbeck — ex- 
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plained how from electromagnetic 
emitted from distant 
in our galaxy we are able to meas- 
ure the width and thickness of the 
galaxy the 
moving spirals of stars that are on 


waves stars 


and study constantly 
its outer edges 

Dr. Rydbeck was introduced by 
John McMamus, Assistant Dean of 
the College of Engineering, who 
explained that Dr. Rydbeck is the 
first Victor Emanuel Visiting Pro 
fessor of Engineering at Cornell. 
The protessor began his lecture by 
relating the simple beginnings of 
radio science by Marconi. “Today 
in our highly technical world we 
don't appreciate the achievements 
of Marconi and his contemporar 
ies,” stated Rydbeck. He continued 
by describing how the infant sci 
ence was hindered by mathematical 
theory, which, although accepted 
at that time, was later proved to be 
incorrect 


The mathematical theory did not 
take into the layer of 
charged particles surrounding the 


account 


earth, which we now call the iono 
sphere. Thus, according to the the 
ory, radio waves should be dissi 
pated at relatively short distances 
from their point of emission. How 
ever, because the ionosphere acts 
similar to a mirror, radio waves are 
reflected downward and therefore 
able to travel 
distances. This mirror of charged 


are much greater 
particles, due to the ionization of 
oxygen and hydrogen by the sun’s 
rays, was postulated in 1910 but 
not substantiated with experimen 


tal data until years later 


Dr. Rydbeck continued and ex 
plained the complex relationship 
between aurora, storms on the sun 
and radio wave interference 

The Victor 


Professorship was established for a 


Emanuel Visiting 
two-year period by the Aveo Man 
ufacturing Company in honor of 
Victor Emanuel, Cornell ‘19, who 
is a trustee of the University 


A specialist in microwave tubes 
and radio wave propagation Dr 
Rydbeck is at present Professor of 
Electron Physics and Director of 
the Research Laboratory of Elec 
Chalmers University of 
Technology, Sweden. He is a mem 


tronics at 


ber of numerous honorary societies 
including the Royal Academy of 
Science of Sweden, which awards 
the Nobel Prizes 
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S outstanding design SERIES 


saucer secret’? 


Whose incredible design is the flying 

These flying objects (unidentified, of 
maneuver at high speed, with human-crushing sud 
denness. Their unearthly behavior poses a perplexing 
problem to imaginative designers: how might man 
survive in them? 

John C. Fischer, Jr. approached the problem with 
this circular aircraft and its unique control system 
U.S. Pai. 2,772,057. 

This 


shell (upper) 


micer? 


cour 


saucer’s secret’ is a rotatably adjustable 
and a pilot's compartment which pre 
rotates toward the direction to be flown, The fune 
tional design “humanizes”’ saucers because the rotating 
provisions distribute g-forces laterally on the pilot, 
minimizing blackouts 

No one can be sure which of today 
will become reality tomorrow. But it will be important 
then, as it is now, to use the best of tools when pencil 
and paper translate an idea into a project. And then 
as now, there will be no finer tool than Mars — from 
ketch to working drawing 

Mars has long been the standard of professional 

To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
l'radition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket 
l'echnico for field use; the efficient Mars lead sharp 
ener and “Draftsman’s’ Pencil Sharpener with the 
adjustable point-length feature; and — last but not 
least —the Mars-Lumochrom, the new colored drafting 
pencil which offers revolutionary drafting advantages 
Ihe fact that it blueprints perfectly 1 of it 
many inportant features 


ncw ice lS 


just one 


The 2486 Mors lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 100! Mars Technico 
push-button lead holder 1904 Mars-lumograph 
imported leads, 18 degrees, EXB to 7H. Mars 
colored drafting pencil, 24 colors 


lumochrom 





TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 











at all good engineering and drawing material suppliers 
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FROM FF-1 10 
SUPERSONIC TIGER 


Sum total: 27 years of Grumman experience! With 
many firsts along the way. The first military plane 
with retractable landing gear. The first carrier- 
based aircraft with folding wings. First swept- 
wing jets on operational service with carrier 
squadrons. First in the air with area-rule (coke 
bottle) fuselage for fighters. The first aircraft ca- 
pable of performing the complete search-attack 
mission against subs. First in amphibians with the 
production of more such craft than the rest of the 
world combined. First with two-place transonic 


jet fighter-trainers. 


Sum Total: more than 24,000 planes. Ready in 
quantity when needed, At minimum cost to our 
government. And backed by unexcelled opera- 
tional and maintenance field support throughout 
the world. Small wonder Grumman products have 
been in uninterrupted service every day of every 


year since 1930. 


GRADUATE ENGINEERS: Write about oppor- 
tunities at Grumman to Mr. A. T. Wilder, 
Engineering Personnel Director. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE - LONG ISLAND - NEW YORK 


Air Superiority Fighters « Anti-submarine Aircraft 


Jet Trainers « Air Transports + Nuclear Research 
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Now on many supertanker 


ductile iron is a new material widely used b 


Ductile lron...another Inco Research first 


4 sya 


today’s engineers in designing heavy-duty equipment 


Over five miles of ductile iron pipe 
going into many of today’s supertankers 


A deep sea tanker takes 
beating when waves are rough 

With each pitch and roll, she has to 
And her five or more miles of 
piping have to weave with her. 

If it is ductile iron piping, every pipe 
length gives without break or leak. 
Bends without breaking 
Ductile iron is not only ductile, but also 
tough. 
action of sea 
crude oil, 

In some tanker 3, 
resists 
Sometimes 


many a heavy 


weave, 


And resistant to the corrosive 


water and sulfur laden 
gray cast iron pipe 
corrosion for ten years or more. 
, though, it’ 


broken by the pounding of heavy seas 


cracked and 


that overtax its 

In other tanker 
Buch 
rodes 


trengtn 

steel pipe outride 
torms without damage Sut it cor 
© badly it may have to be replaced 
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every three or four years when han- 


dling sour crudes, 
find, 


the low cost and demonstrated 


Ductile iron pipe, tanker owners 
combine 
corrosion resistance of cast iron with 
the tough strength of carbon steel 

So today, many of the newest tankers 


carry pipe and fittings of ductile iron, 


Ductile iron also under city streets 


The properties that 
pipe 
it to municipal and utili 


this 


prove ductile iron 


titable for tankers also commend 
ty engineer Oo 


hock-and-corrosion resisting pipe 


4» 


is used for water and gas mains. It may 
soon be under the streets in your town. 

Ductile iron has from 
plowshares to jet plane parts. And coat- 
industry is constantly finding 
this versatile money- 


many uses 
consciou 
new way to use 
aving, Inco-developed material 

For free bookiet, “Engineering Prop- 
ertie Applications of Ductile 
Irons, Dept. 232G, Educational 
Service, Development and Research Div., 


and 
” 


write: 


The International Nickel Company, Inc. 
New York 5, N. Y. 


@10648,7.1.N.¢ ine 


JNO. International Nickel 


is the t 
producer of Ince 


The International Nickel Company, Inc 


Canada, Limited (Inco-Canada 


Nickel, Copper, Cobalt, lron Ore 


affiliate of The International Nickel Company of 


Tellurium, Selenium 


nd Platinum, Palladium and Other Precious Metala 
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Henri Poincaré...on disinterested fools 


“But scientists believe that there is a hierarchy of facts, 
and that we may make a juclic ious choice among them 
Lhey are right, for otherwise there would be no science, 
and scicnce does exist ( Ine has only lo ope n one s eyes 
to see that the triumphs of industry, which have enriched 
so many practic al men, would never have seen the light 
if only these practi al men had existed, and if they had 


not heen preceded by disinterested lools who died poor, 


THE RAND CORPORATION, 


who never thought of the uselul, and who were not 
guided by their own « aprice, 

What these fools did, as Mach has said, was to save their 
successors the trouble of thinking. If they had worked 
solely with a view to immediate applic ation, they would 
have left nothing behind them, and in face of a new 
requirement, all would have had to be done again. 


— Science et méthode, 1912 


SANTA MONICA, CALIFORNIA 


\ nonprolit organization engage d in research on proble ms related to national security and the public interest 
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one little... 
two little... 
three little... 


we = 


eee indians! Anyway you stack the totem pole, 
there’s very little creative work done by this row of 
engineers. But how do you pick a job that allows a lit- 
tle freedom for initiative . .. where a creative spark 
can help you advance? As the guy in the middle said 
err 

We'd like to suggest that you investigate a companys 
reputation for new products . . . for being the leader in 
its field ... for a willingness to begin new and untried 
projects. This approach should locate a company that is 
aggressive, eager to have its engineers progress and be re- 
warded. Indeed, a company to have this reputation must 
think of an engineer as more than just one of a crowd. 


ALEADER FOR &§0 YEARS 


The terms “Linde,” “Heliare” and “Union Carbide” are registered trade-marks of UCC, 
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Your professors and placement officer are your best 
source for information about our reputation. We would, 
however, like to tell you about the varied products of 
LINDE ., . from synthetic crystals (developed at LinpE) 
to our famous Heviarc welding. You'd like to know 
for example, that LINDE engineers are not required to 
do drafting, bench work .. . because they have special 
ized technicians in these fields. And, there are many 
other things... but our booklet “Look to Linpe for your 
future” tells this story, Ask your placement officer for 
a copy or write Dept XX-00, Linde Company, Division 
of Union Carbide Corporation, 30 East 42nd Street, 


New York 17, N. Y, 


inde 


Si ite). 
oF Ni i=iie) 





U. S. RAILROADS 


Where Engineers Can Move Ahead Faster 


America’s Railroads offer young engineers a particularly fast track to an interesting and 
challenging future. The reasons are clear. Our railroads are putting through an enormous program 
of automation and modernization. They are vital to America’s economy and defense. And their 
need for you is very great. Their present management teams are looking forward to future 
successors. Retirement rates are currently high; and replacements are brought up from within. 
If you'd like to consider the unusual opportunities and rewards open to engineers of all types 
in railroading, see your placement officer or write us at 30 Church Street, New York 7, N. Y. 
We know you will like working with America’s railroads. We’ve been doing it ourselves for 
many years—in supplying this great industry with Kerite quality insulated wire and cable. 


~, KERITE CABLE 
8O3 «ee the KERITE That makes The Ayference_ 
6 ©, 
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SCHOOL OF ELECTRICAL ENGINEERING 


CLASS OF 1958 


4 
AIT 4 We 
¥ 


= 


« 


Photo Science 


. White, Mark P.; 2, Osofsky, Abraham J.; 3. Blair, William E.; 4. Keene, James H. Uk; 5. Hollman, Bruce 7.; 6. Trierley, Donald H.; 7. MeKinney, 
; 8. Bardash, Irwin; 9. Cohn, Jerome; 10. Benhaim, Ned; 11. Epstein, Ira; 12. Van Horn, J. M.; 15. De Nicola, Michael W i4 Menger 
P ; 15 Ten Broeck, Craig A.; 16. Sears, Raymond W. Jr.; 17. Collard, Allison; 18. Mausolff, Francis F.; 19. Criswell, Thomas; 20. Woodson, 
Robert; 21. Phillips, Thomas A.; 22. Levine, Stephen W.; 23, Dana, Arthur W. Jey 24. Wolt, Peter H.; 25. Dunbar, Ronald ¢ 26. Tait, Russell 
H.; 27. Beltz, John P.; 28. Curtice, Walter R.; 29. Whalen, James; 30. Grimm, Donald §8.; 31. Martin, Robert B.; 32. Gillett, Kenneth; 35. La Tour, 
John Jr.; 34. Todd, James L. Jr.¢ 35. Poll, Jerry G.: 36. Williams, Robert A.; 37 Reitenbac h, Nicholas; 38 Lutz, William E.; 39. Surtes, Martin; 
40. Vulean, A. ds 41. Romaine, John E.; 42 Yohannes Tamene W.; 43. Rude, Robert H.; 44. Kleckner, Keith R 45. Krall, William C.; 464, Sulli 
van, Francis P 47 Hirsch, J. Arthur Jr.; 48. Rosenbaum, Paul; 49. Feinberg, Eugene J.; 50. Perles, Aathony H.; 51. Douglass, Joseph D. Jey 52 
Sacks, Gerald E. 





SCHOOL OF CHEMICAL AND METALLURGICAL ENGINEERING 
CLASS OF 1958 


Photo Seiler 


1. Tevebaugh, C. Richard; 2. Ryan, Dwight F.; 3. Dent, Richard D.; 4. Barnum, Robert J; 5. Stansfield, James f 6. Horton, Rernard §.; 7. Tuff 
nell, Glean W.; 8. Olt, Theodore F. Jr; 9. Steele, Robert H,; 10. Kammerer, Henry G.; 11. FPorgeng, William D. Jr: 12. Seidel, Robert I 13. Simp 
son, Oscar S. Jr.: 14. Goldman, Samue! D.; 15. Hutchison, Harold 8. Jr; 16. Sacerdote, Albert; 17. Ovwald, Richard W 18. Hanna, Robert C. Je 
19. Chamberlin, L. I 20. Wood, }t 21. Hardman, James \ 22. Wills, Walter; 23. Horton, Philip C 24. radley, George it 25. Zachmann 
George J.; 26. Wascheck, Charles J.; 27. Schmidt, William; 24. Deighton, Brinton $. Jr. 29. Long fichael J 4). Sagal, Matthew W 1. Hever 
Myron S.; 32. Hanle, William K.; 33 oburn, Mathias M.; 34. Hunter, Daniel R.; 35. Markley, Jay L.; 36. Steward, F. Gordon; 37. Walker, William 
L.; 38. Tarbell, James V.; 39. Nowak, Darwin A. Jr.; 40. Leonard, Donald A 41. Graves, Richard; 42. Warrington, Robert 7 43. Schumacher, Wil 
liam T.; 44. Lorig, Bruce € 45. Schaefer, Andrew K.; 46. Butler, William K.; 47. Henry, Guido; 48. Roshorough, James W 4%. Steinberg, Donald if 
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Theodore J. Kauffeld, M. E., P. E. 


Consulting Engineer 


PLANS - SPECIFICATIONS, FIELD SUPERVISION - REPORTS 
INDUSTRIAL AND CHEMICAL PLANTS 
HIGHWAYS - PIPE LINES - TRANSMISSION LINES 
AIRPORTS - SCHOOLS - HOSPITALS - HOUSING PROJECTS 
WATER SUPPLY - SEWERAGE - LABORATORIES 
STEAM AND ELECTRIC POWER PLANTS 
SUB-STATIONS - SWITCHING STATIONS 


HEATING - VENTILATING - AIR CONDITIONING 


150 BROADWAY 
NEW YORK (38), N. Y. 
Digby 9-4488 
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Chane~ D@ YOU have an affinity for the infinite? An urge 
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to reach beyond our present limits of knowledge... and our current 
frontiers of development? There is a tremendously intriguing pro- 
gram underway at Hamilton Standard in the fields of missile, 
rocket, atomic engine... and advanced aircraft equipment develop- 
ment. You owe yourself the complete details. 
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TECHNIBRIEFS 





NEW ENERGY TRANSFER DEVICE IN- 
TRODUCED IN GYROMATIC WATCH 


4 patented new mechanism, 
called the Gyrotron, which has 
heen termed one of the most 
unique converters of movement in 
existence today, has been unveiled 
by Girard Perregaux and Co. as 
the heart of a watch self-winding 
mechanism 

The device, which now permits 
a transmission of power to the 
mainspring with no mechanical re 
sistance will perform better, wear 
longer and require less service than 
its counterpart in other movements 
The Gyrotron was noted in its re 
cent introduction in Europe as, “A 
technical invention of ingenious 
simplicity 

Although no additional uses have 
yet been considered, the company 
says that its invention is applicable 
where a gear is used to transfer en 
ergy, since it converts a gear into a 
continuous free-wheeling clutch 
The company also states that the 
use of two Gyrotrons provides an 
automatic clutch and rotation in 
verser system 

The Gyrotron has solved the 
problem of converting the motion 
of a swinging weight, or “rotor” 
into a unidirectional and continu- 
ous rotation without the mechani 
cal resistances of clicks, springs 
and ratchets. This has been 
achieved by replacing the latter 
components, which are subject to 
wear, with a free wheel clutch 
mechanism employing jeweled 
bearings, or “rollers,” which are 
harder than steel and require no 
oiling 

Dr. Lloyd Motz, Professor of 
Physics and Astronomy, Columbia 
University, describes this develop- 
ment in his latest publication, “The 
History Of Time.” He says, “We 
can understand why the Girard 
Perregaux device is superior to all 
others by comparing what happens 
when a man carries a weight up a 
flight of stairs, with what happens 
when he pushes the weight up an 
inclined plane of the same height. 
In the first case, he must do at least 
enough to carry the weight to the 
next higher step. If he does less 
than this, the weight will fall back 


60 








Girard Perregaux 


Gyrotron wheel (upper left) transfers 
energy continuously and without me- 
chanical resistance, Operation is com- 
parable to pushing a weight up a plane, 
where each bit of energy will move it up 
at least slightly. Contrast is with a con- 
ventional gear using click and spring 
which exerts a resistance similar to that 
of moving a weight up some stairs. 


. The mechanism is similar to 
pushing the weight up the inclined 
plane; however small an amount of 
energy is expended by the man, the 
weight will move a slight amount 
up the incline and finally come to 
the top.” 

The notch is not of uniform 
radial depth, with the dimension 
increasing progressively from one 
end to the other. When the roller is 
in the narrowest part of the notch, 
it is forced under pressure into con 
tact with the disc, which is there- 
fore coupled to the ring gear. This 
takes place when the latter is 
driven in a particular direction by 
a swinging weight. If the weight 
is going in the opposite direction, 
the ring is also turned in reverse, 
and each roller is forced to move to 
the widest part of the notch, so that 
the disc now becomes free 


X-RAYS AMONG LATEST POLICE 
IDENTIFICATION TECHNIQUES 


Cigarettes found at the scene of 
a crime can be identified and can 
lead to a criminal, not only by Sher- 
lock Holmes’ time-tested  brand- 
identification method, but by de 
termining paper characteristics 
through “soft” x-ray analysis. 

This was one of the techniques 
revealed to law enforcement of- 








ficers studying latest photographic 
methods of crime detection at a 
seminar held last week at Eastman 
Kodak Company. 

Harris B. Tuttle, Kodak's law en- 
forcement photography consultant, 
said the seminar covered crime 
analysis information gathered in 
preceeding months in such rapidly 
developing fields as photomicrog- 
raphy, radiological identification, 
and infra-red photography. 

From exhibits at the seminar, it 
is clear that magazine detective 
heroes are frequently outdone by 
their real-life counterpart using 
modern scientific methods. Photo- 
graphic methods are keystones of 
this work, Tuttle said. 

X-ray photography can deter- 
mine the path taken by an em- 
bedded slug, when extraction 
might affect the evidence. The lead 
from any calibre shell shows up 
excellently in an x-ray. 

X-rays can also provide police 
with a double-edged tool against 
dope peddlers, With the x-ray tech- 
nique, the amount of marijuana in 
a confiscated cigarette can be de- 
termined without destroying the 
evidence through chemical analy- 
sis. Police then have conclusive 
proof of the original content of the 
cigarette plus the final evidence 
from chemical analysis. 

Photomicrography has also be- 
come important in law enforcement 
in recent years, Even single human 
hairs or clothing fibres can be posi- 
tively identified. By the refinement 
of color photomicrography, the 
range of usefulness of this tool in 
comparing evidence is increased. 

Microscopic pieces of paint can 
be fitted together like pieces in a 
jig-saw puzzle, and the match pho- 
tographed to provide conclusive 
evidence in a hit-run case 

If such matching is not possible, 
a spectroscopic analysis can be 
made of paint found at the scene 
of the crime and compared + 
the spectroscopic curves of paint 
taken from a suspected vehicle. 

One of the latest developments 
is the Ektron detector burgiar 
alarm. This device will set off a re- 
mote alarm when someone passes 
through its invisible beam of in- 
fra-red radiation 
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An alarm of this type can snap 
an intruder’s picture using a flash- 
bulb masked so that only invisible 
infra-red radiation reaches the sub- 
ject and exposes the film. Many a 
thief has unknowingly posed for 
his portrait in front of such a de 
vice, Tuttle pointed out, 

Photography can be used to ad- 
vantage in detecting counterfeit 
bills. Radiographs provide the 
greatest assistance. A genuine bill 
will give a clear portrait, when 
photographed with low voltage x- 
rays. A counterfeit bill will usually 
appear without detail 

Cooperation between police de- 
partments and hospitals was also 
stressed during the seminar. Police 
can thus apply the latest x-ray tech 
niques practiced in the hospital, 
both for law enforcement and in 
an emergency, for human identi 
fication 

When disaster occurs, x-ray iden- 
tification of victims becomes very 
important, both for humanitarian 
reasons and for legal procedure 
When all other means prove im 
possible, superposition of x-rays of 
the skull with earlier photographs 
can often provide positive identi- 
fication. 

In other cases, the individuality 
of the bony structure of the fingers, 
as determined by x-rays, proves in 
valuable for identification 


NEWLY-DEVELOPED COOLING 
TOWER TO CONSERVE WATER 


\ portable water cooling tower 
has been developed by the Badger 
Manufacturing Company of Cam 
bridge, Mass., and the Engineer 
Research and Development Lab 
oratories, Fort Belvoir, Va., for use 
with the Army's mobile liquid car 
bon dioxide generating plants in 
the field 

The unit 
of about 90 per cent of the water 


which permits re-use 


consumed by the plant each min 


ute, is now undergoing tests with 
300-pound-per-hour plants at Fort 
Belvoir. 

In high ambient temperatures, 
plants of this capacity require as 
much as 200 gallons water a min- 
ute for cooling purposes. Approx 
imately 15 gallons of water used in 
the plant's contact scrubber forms 
a weak sulfuric acid and must be 
thrown away. Five to 10 gallons of 
water are also lost each minute due 


to evaporation 
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The unit consists of a tower sec- 
tion and an operating platform 
mounted on a_ semi-trailer. The 
tower is divided into four compart 
ments. Each contains a packed sec 
tion filled with 40 cubic feet of 
polyethylene tellerette, a wire mesh 
mist eliminator, and a 7.5 horse 
power axial flow fan. A 240-gallon 
per minute recir ulating water 
pump, pressure gauges, thermom 
eters, electrical control panel, wa 
ter filters and a water treatment 
tank are mounted on the operating 
platform in front of the semi 
trailer 

The tower, a countercurrent in 
duced draft type, has a capacity of 
3,000,000,000 BTU per hour. In op 
eration, hot water from the plant 
is sprayed from nozzles on the top 
of each packed section. It then falls 
through the packing and drops into 
a common sump, where it is pt ked 
up by the pump and re-circulated 
Fans, mounted on the top of each 
pull air through 
louvres located in the bottom of 


compartment 
the tower upward through the 
packing, where contact with the 
downward flowing water accom 
plishes cooling by a combination 
of evaporation and sensible heat 


transfer. The air passes through the 


mist eliminator, where entrained 
moisture is removed and is then 
discharged through the fan 


FIRST ATOMIC POWER PLANT 
FOR CIVILIAN OPERATION 


On December 2, 1957, residents 


of Pittsburgh began receiving ele« 
tricity produced by atomic power 

The plant, located in Shipping 
port, Pennsylvania, is the first full 
scale central station atomic power 
plant developed exclusively to ci 
Vilian purposes 

The nuclear portions of the plant 
were designed and constructed by 
Electric 
tion in conjunction with the Du 
quesne Light Company of Pitts 
burgh, which will operate the en 
tire plant for the Atomic Energy 
Commission 


Westinghouse Corpora 


The heart of the entire system is 
within which the “hot” 
rhc lear reaction o1 fission process 


the core 


takes place. The nuclear furnace 
heats high pressure water which 
passes through a heat exchanger 
turning a second supply of water 
into steam. The fifty-eight-ton core 
is only six feet long, and somewhat 
more than six feet in diameter, It 
includes fourteen tons of natural 


Westinghouse Electric C: 


First atomic power plant for civilian use: Inside the fuel handling canal building is a 

derrick-like structure which supports a special fuel element extraction tool. When the 

uranium fuel elements are replaced in the nuclear reactor, they will be handled re 

motely by this “mechanical hand” and will be kept under water in the area beneath 
the derrick. 
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some 165 
pounds of highly enriched uranium 
seed,” There are thirty-two “seed 
fuel elements and 113 natural ura 
nium elements in the core 


uranium surrounding 


The core is housed in a stainless 
steel container, o1 pressure vessel 
which 
stands thirty-three feet high and 
has an inside diameter of nine feet 
is lined with one-quarter-inch-thick 
stainless steel that provides maxi 


The interior of the vessel 


mum corrosion resistance 

The operating weight of the re 
actor, including the uranium fuel 
is more than 250 tons. It is the 
heaviest piece of atomic equipment 
in the world 


Within the nuclear reactor are 


thirty-two control rods for control 
ling the atom splitting or heat pro 


ducing process. Inserting the rods 
into the reactor slows the fission 
process; withdrawing them speeds 
it up. The rods are made of haf 
nium metal which was selected be 
cause by readily absorbing neutrons 
it affords careful regulation of the 
fission process 

Extremely which 
serves both as moderator and cool 


ant, lows at the rate of 18.000 gal 


lons per minute through each of 


pure water 


four main coolant loops in the plant 
to produce the 60,000-kilowatt min 
imum power, The water is at 2000 
pounds per square inch pressure 
with an average temperature of 
about 525 degrees Fahrenheit. 

The entire nuclear portion of the 
power plant is housed in four steel 
containers which, in turn, are in 
concrete compartments — partially 
below the ground level. The ex 
terior of the facility does not look 
too different from a conventional 
power plant except for the absence 
of large stacks and fuel storage and 
handling facilities. Over-all control 
of the plant is from a single control 
center 


ALUMINUM “QUICK-QUENCHED”’ 
IN AN AUTOMATIC ELEVATOR 


\ problem in fast quenching 
heat-treated aluminum at the Boe 
ing Airplane Co., Seattle, Wash., 
has been solved by the installation 
electric furnace, 
equipped with an automatic ele 


of an elevator 
vator quench which transfers the 
load from furnace to quench in just 
sevetll seconds, 

The furnace, shown in operation 
at the Boeing plant, was designed 
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and built by General Electric. It 
has four zones, handles a 4,000 Ib. 
charge at 1,000 degrees F maxi- 
mum operating temperatures. Tem- 
perature variation throughout the 
load is 10 degrees F or less after 
stabilization at tempera 
ture, 

Loads of coiled 24 S aluminum 
alloy sheet materials as large as 6 
ft. wide and 12 ft. long are regu- 
larly processed in the furnace. Re- 
mote recording thermocouples are 
used during performances testing. 
Within 15 minutes, most of the 
load is at temperature, and 20 min- 
utes the inner-most part of the coils 
reaches the heat-treat temperature. 
Similar rapid heating is obtained 
parts 


control 


on extrusion and formed 


loads. 


NBS DEVELOPS PORTABLE 
CLAMP-TYPE AC MICROAMMETER 


\ portable, battery powered, new 
transistorized microammeter devel- 
oped at the National Bureau of 
Standards provides a rapid, con- 
venient method for measuring small 
alternating currents. Since the cur 


rent pickup is a miniature split- 





Heat treated aluminum 


core transformer that can be 
clamped onto a wire, it is unneces- 
sary to open the circuit to make the 
measurement. Lowest range of the 
prototype instrument is 200% a 
full seale, and on higher ranges it 
can accarately determine currer:*s 
as large as 200 ma. Its frequen 
range is 50 cps to 100 ke. Instru- 
ments embodying the same princi- 
ples can be used for materially 
lower and for very much higher 
ranges. The development was car- 
ried out as a part of some work in 
basic instrumentation, a coopera- 
tive program sponsored by the De- 
partment of Defense, the Atomic 
Energy Commission, and NBS, and 
was conducted by G. F. Montgom- 
ery and C. Stansbury of the Bu- 
reau'’s electronic instrumentation 
laboratory. 

For many years, it has been com- 
mon practice to extend the range 
of current-indicating instruments 
by using current transformers. For 
convenience, the transformer often 
consists of a secondary winding on 
a split core that can be clamped 
around the conductor carrying the 


(Continued on Page 70) 


General Electric 


transferred from furnace to 


quench in just seven seconds by this elevator furnace equipped 
with an automatic elevator quench. 
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Eingineers, Scientists, Mathematicians... 


Two important reasons for starting your career 
with Lockheed Missile Systems 


@ Better Advancement Opportunities Eligible students must be U.S. citizens holding B.S. or 


: . , M.S. degrees in engineering, mathematics, or science 
@ Higher Degree Educational Program ‘ : E 
applicable to missile systems research and development, 


As greater emphasis is put on missile’s role in U.S. Extensive laboratory facilities at Palo Alto and 

defense, our own missile projects will continue to expand. Sunnvvale. near Stanford University. provide an 

This growth potential — coupled with our youth as a atmosphere to satisfy the most inquisitive scientific mind, 
division — means better opportunities for you to move yet pique the desire for further knowledge and 

rapidly ahead in a career with Lockheed Missile Systems, achievement. Both locations are less than an hour's 


Under the Advanced Study Program, the Lockheed drive from San Francisco, 


Graduate Study Council offers qualified students the For further information, contact your Placement Officer, 
opportunity to earn advanced degrees while employed or write College Relations Office, Lockheed Missile 
in their chosen fields at Lockheed Missile Systems, Systems, 3251 Hanover Street, Palo Alto, California, 





A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
PALO ALTO * SUNNYVALE * VAN NUYS 
CALIFORNIA 





Advanced Study Program physics students Wayland 
Marlow III, right, and Jerry Kennedy examine neu 
44-foot shock tube being used for advanced design 
work on Polaris missile. Both are employed at the 
Lockheed research and development laboratory, 
Palo Alto, while earning advanced degrees. 
Kennedy, Oklahoma ‘56, is earning his master's 
degree at the University of California, 

Berkeley, while Marlow, Miami'S55, will 

attend Stanford University 

for his doctorate, 





















CRESCENT TYPE SH-D 5000 VOLT 
TRAILING CABLE 


For supplying power to electric shovels, dredges, etc. 
Shielded to assure protection to personnel and equipment. 


CRESCENT Wires and Cables are produced with modern equipment to the most exact- 
ing specifications. Every foot is subjected to searching electrical tests during manu- 














facture and in the finished form. 





YEARS 
CuPemience 


, 








(ie ; CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON 5, N. J. 


C. Edward Murray, Jr. ‘14 


















Plan your future in the fast expanding 
REFRIGERATION and AIR CONDITIONING FIELD . 
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information 
on available 
training 
courses 










FRICK COMPANY, Waynesboro, Penna. 















AUTHENTIC RECORDINGS OF NATURE’S 
AMAZING VOICES ARE AVAILABLE 
IN OUR BOOK DEPARTMENT 





Songbirds of America $4.95 
The Mockingbird Sings 2.50 
Music and Bird Songs 5.00 
Voices of the Night 6.75 
Jungle Sounds 5.00 
Western Bird Songs 2.50 
Florida Bird Songs 2.50 
American Bird Songs, Vol. | 7.75 
American Bird Songs, Vol. II 7.75 

Postpaid 


On Hi-Fi, 78 rpm and 33% rpm 


The Cornell Campus Store 


Barnes Hall 
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better forget it! 








No engineering position 
worth getting 

can possibly offer you 

a “free ride”. 


The old rules still apply: 

a successful career 

depends on the amount of 

ability you have 

and on the capacity of a company 
to make good use of that ability. 


Sikorsky helicopters 

have amply demonstrated 

our capacity 

for putting engineering talent 
to constructive use. 


They are the most versatile, 
most widely used rotary-wing aircraft 
¥ in the world today. 


For factual and detailed information about careers with the 
world’s pioneer helicopter manufacturer, write Mr. Richard 
L. Auten, Bridgeport Personnel Department. 


_QIKORSKY 
) AIRCRAFT 


One of the Divisions of United Aircraft Corporation 


BRIDGEPORT and STRATFORD, CONNECTICUT 
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GUERLAC 


(Continued from Page 28) 


is one with which Harvard has ex 

perimented during the past decade 

General courses have been insti- 
tuted that inject a large ingredient 
of history of science, on the sound 
if insufficient premise that budding 
humanists are accustomed to learn- 
ing about things by discovering how 
they have developed and by sece- 
ing them in the time dimension 
and in relation to other aspects of 
human culture. And since young 
humanists are interested in people, 
and the great scientists of the past 
are people who have accomplished 
remarkable things, their interest 
can be readily captured by some 
use of the biographical and ane 

dotal approach, Such a course is 
focussed on the problem of explain 

ing the scientist's logical and ex 

perimental methods, the temper of 
his thought as he confronts difficult 
problems, and the goals and aspir 
ations of the scientific enterprise 
At Harvard, the pioneering insti- 
tution, this involves the close study 
of illustrative case histories of sci 
entific accomplishment drawn for 
the most part from the earlies (and 
therefore simpler ) science of the 
past. There is much in favor of this 
approac h; but a strong objection is 
that it requires a special staff, spe- 
cial facilities, and is therefore ex 
tremely expensive, 


My own suggestion is simpler, 
and is based on the venerable prop 
osition that the best way to learn 
something about science in general, 
is probably to study one science in 
particular and with some thorough 
ness. But the courses should be 
profoundly modified to fulfill the 
desired purpose, The primary aim 
should be to illustrate, through the 
materials of the particular science, 
the process of scientific inquiry, the 
types of thinking used, the attitude 
of the scientist towards his mate- 
rials, and the basic concepts which 
transform a collection of observed 
facts into something worthy of be 
ing « alled a science Everything in 
troduced into the course should be 
directed to this end, and to this 
end only. The facts should be se- 
lected because they help to illus 
trate a principle of scientific 
thought or method. I think the case 
study method could be introduced 


with profit, and I am sure that a 
judicious use of the biographical 
and historical approach, and some 
discussion of the relation of the 
particular science to other sciences 
and to mankind's other preoccu- 
pations will construct a bridge over 
which the “non-scientist” can pass 
from the world he knows to the 
world of science, But the real ap- 
peal should be to the student's in- 
terest in ideas. If indifferent to 
things-for-themselves, he can yet 
be made keenly interested in ideas- 
about-things, What I am suggest- 
ing is that some of the really tough 
philosophical problems, which the 
elementary science teacher com- 
monly sweeps under the rug (per- 
haps because he has never faced 
them himself ), to be introduced and 
kept constantly to the fore, and 
that the emphasis be placed on his 
science as something dynamic and 
growing, rather than on something 
fixed and made of so-called “facts” 
to be memorized and stored away. 


In conclusion, I admit it will be 
easier to imagine than to execute 
such a program. If only because | 
can think of very few scientists suf- 
ficiently interested, and sufficiently 
competent, to undertake it. Yet on 
every campus there are scientists 
who have thought long and hard 
about the central problems, who 
have read some history and philos- 
ophy of science, who are them- 
selves creative research men and 
not mere pedagogues. There are 
just not enough of them to go 
around, It is my firm belief that in 
the long run we must train men 
specially for the task | have out- 
lined. This is the job of the gradu- 
ate schools. Yet it will not be ac 
complished until we change pres- 
ent practice. Though we expect a 
proportion of our better graduate 
students to make a career of col- 
lege science teaching, we give 
them the same concentrated voca 
tional program we give those who 
are destined to do development 
work in industrial laboratories, to 
become research workers for the 
Department of Agriculture, or who 
are counted on to do masterly re- 
search on the frontiers of science 
Yet a goodly number will do none 
of these things and will, and 
should, end up as college teachers; 
and some of these again—by no 
means the least competent—will be 











assigned the task of teaching the 
introductory courses. If they are to 
do the job adequately, if they are 
to communicate to the sometimes 
very sophisticated “non-scientist,” 
they must be able to do, and do 
well, some of the things I have 
sketched above. 





EDITORIAL 


(Continued from Page 10) 


a student has no aptitude for sci- 
ence is not an excuse for his ignor- 
ance about the greatest achieve- 
ments of his age, or the founda- 
tions of his future. Science has pro- 
foundly influenced philosophy, po- 
litical history, and economics. The 
lives of great scientists, mathema- 
ticians, and engineers have been 
examples of the highest possibili- 
ties of the human spirit. Yet many 
liberal arts students know nothing 
about the basis of the physical 
freedom from physical labor that 
enables them to pursue their liberal 
studies, Teachers in the College of 
Arts and Sciences should strive to 
convey the meaning and _signifi- 
cance of technical ideas, and to cul- 
tivate in themselves and their stu- 
dents an appreciation for the bene- 
fits and possibilities of technology. 
Education for being a human being 
must include knowledge of man’s 
successful and continuing struggle 
to liberate himself from slavery by 
harnessing nature in the service of 
human need. Failure to do so re- 
sults in narrowness contradicting 
the concept of the liberal mind. 


Dr. Wernher von Braun, leader 
in the development of America’s 
successful Explorer satellite, stated 
last summer, “Technology and 
ethics are sisters. While technology 
controls the forces of nature around 
us, ethics controls the forces of 
nature within us.” For this reason, 
technical and liberal studies must 
be closely related in order that edu- 
cated men can give leadership in 
solving problems that have not yet 


been dreamed of, and problems ’ 


that have perplexed man from the 
beginning of history. Neither dis- 
cipline is in itself sufficient for to- 
morrow. May Cornell educators 
and students have the vision and 
dedication to accept this challenge 
for greater unity of the College of 
Arts and Sciences and the College 
of Engineering. R.G.B. 
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llied 
hemical 


Where would you fit into the Allied picture? Perhaps 
at one of our 12 research laboratories, more than 100 
plants, or many sales offices throughout the country. What 
products would you work on? There are more than 3,000 
in all—chemicals, plastics, fibers .. . and new ones coming 
along every year. 

At Allied, there are careers for chemists, chemistry 


MARCH 1958 


What careers are available at Allied Chemical ? 


majors, engineers (chemical, mechanical, electrical) 
Facts about these careers are in a new book Allied 
Chemical and Your Future.” Why not write for a copy? 
The Allied interviewer can also answer your questions 
Your placement office can tell you when he wili next 
visit your campus. 

Allied Chemical, Dept. C-1,61 Broadway, New York 6, N.Y. 


y 





Engineering leadership—a bench mark at Alcoa 


In exciting new architectural developments . . . in the automotive in- 
dustry's drive for the all-aluminum engine . , . in super conductors to 
meet the nation's insatiable power demands, you'll find Aluminum 
Company of America in the forefront of technological advances, 
Alcoa produces and sells nearly one-half of the nation’s aluminum 

conducts about three-quarters of all basic research on aluminum 
applications maintains the world’s largest and most completely 
equipped light metals research center at New Kensingion, Pennsyl 
vania. 

To maintain this type of leadership, we need outstanding men, 
men with top backgrounds in both academics and extra-curricular 
activities, Men who are trained in the nation’s top schools . . . who 
understand and glory in the challenge of engineering . . . who know 
that therein lies the basis of a better tomorrow. Today, aluminum 
serves Virtually every area of our industrial, commercial and day-to- 
day lives, Yet its uses have only just begun to be exploited. Your 
challenge as an engineer lies in finding new applications, in bringing 
aluminum to its full potential as a servant of mankind 

Whatever your specialty—metallurgical, mechanical, electrical, 
industrial, or any other type of engineering——whatever your interest 

engineering, production, research, development or sales-—there’s 
a clear-cut future for you at Alcoa. Write us today-—just fill out the 
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coupon—for your copy of A Career For You With Alcoa. Or 
contact your campus placement director. 


oon, 6 our Guide to the Best in Aluminum Value 


ALCOA 


j 
| Exe 
ALUMINUM | Sip 


“ALCOA THEATRE” 


Exciting Adventure, Alternate Monday Evenings 


Please send a copy of A Career For You With Alcoa. 


Aluminum Company of America 
1825 Alcoa Building 
Pittsburgh 19, Pennsylvania 


NAME 
STREET ADORESS 
CITY AND STATE 
COLLEGE 

DATE OF GRADUATION. 
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YOUR ENGINEERING CAREER 


wih INGERSOLL-RAND 








also means 
LEADERSHIP 
in 


ABOVE: This huge |-R Turbo-Biower is the largest cat- 
cracking air blower ever built. it delivers 161, 500 cfm 
of 30 psi air at Tidewater Oil Company's new Delaware 
refinery, and is driven by an 11,250 hp I-R steam turbine. 


LEFT: Engineering trainees at ingersoll-Rand’s Phillips 
burg, N. J., plant check final performance tests on 
another biower of smaller size and higher pressure. 


Here's What Blower Engineering at ingersoll-Rand 


can mean to you... 


VAs maanven industry needs large volumes 
of compressed air or gases — for steel 
mill blast furnaces, refinery catalytic crack- 
ing units and other petroleum and chemical 
processes—you'll find Ingersoll-Rand centrif- 
ugal blowers on the job. These huge units, 
delivering thousands of cubic feet per min- 
ute, 24 hours a day, are the very heart of 
our vital process industries 
This means that blower engineering offers 
you challenging opportunities in a field of 
major importance. There is a need for every 
type of creative engineering ability in the 


Rock Drills 


design, development and application of such 
specialized industrial machinery. 


Ingersoll-Rand also manufactures the in- 
dustrial equipment shown at the right. All 
require a high order of engineering in their 
design, manufacture and sale. 


If you are looking for a leadership career 
with excellent opportunities for advance- 
ment, you'll find it at Ingersoll-Rand. For 
further details, contact your Placement 
Office, or write to Ingersoll-Rand, 11 Broad- 
way, New York 4. 


OPPORTUNITIES FOR ENGINEERS 


* Sales Engineering 


* Design Engineering 


12-745 
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* Production Engineering 


* Business Engineering 


Ingersoll-Rand 


1! Sreedway, New York 4, N.Y 
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Grant C, Woodard, BSinAE ’48, 
has been promoted to general sales 
manager of The Cooper-Bessemer 
Corp., Mt. Vernon, Ohio. He is re- 
sponsible for the sale of all com- 
pany products, including centrifu- 
gal and reciprocating compressors, 
diesel, gas and gas-diesel engines to 
domestic markets. He has been 
with the company since 1948 and 
became assistant general sales man- 
ager in 1955. Woodard’s address is 
1115 East Vine Street, Mt. Vernon, 
Ohio. 


CORRECTION: 

The first sentence of Dr. Glenn 
A. Olds’ article, “The Challenge of 
The Soviet Union; Education's 
Race with Disaster,” on page 30 of 
the February issue should have 
read as follows 

“Someone has wisely remarked 
that there are no experts on the 
Soviet Union, only men with rela 
tive degrees of ignorance. .. .” 





WINDING 


(Continued from Page 30) 


be provided for a two-year se- 
quence of electives involving 
enough total hours to provide the 
opportunity of sampling more than 
one non-technical field. Whether 
or not these electives should be re- 
stricted or entirely “free” should 
depend on the effectiveness of 
counseling and advising students 
at this level, as well as specific stu- 
dent interests. Certainly the par- 
ticular needs of students planning 
a career in technical sales would be 
quite different from those consid- 
ering graduate work to the doctoral 
level. The student's proficiency in 
various non-technical areas should 
also be considered, Perhaps the 
ideal arrangement would be to 
leave the electives entirely free and 
endeavor to improve counseling. 
This would, of course, require that 
class advisors use their veto power 
more freely than they do when 
elective areas are specified. How- 
ever, one of Cornell's traditionally 
favorable policies has been to con- 












sider the student as an individual 
rather than a statistic and to try to 
fill his specific needs. It would 
seem that this could best be done 
with free electives, properly chosen, 
rather than specifying certain non- 
technical areas from which elec- 
tives must be selected. 

















TECHNIBRIEFS 


(Continued from Page 62) 








current to be measured. This tech- 
nique suggested a similar device 
for measuring small currents at 
audio and radio frequencies: an in- 
strument consisting of a small 
re magnetic probe and a 
suitable means for amplifying the 
probe output to operate an indicat- 
ing meter. Such an instrument 
would be complementary to the 
vacuum-tube voltmeter found in all 
experimental electronic laborato- 
ries. The Bureau’s device is not 
only based on the probe-amplifier- 
meter concept but is transistorized 
as well for long life and modest 
power requirements. 







































GRAPHITE ——— SILICON CARBIDE 


EZ 





Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 


SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 





FUSED ALUMINA —— MULLITE 




















MAGNESIA ZIRCON 





LAVA CRUCIBLE-REFRACTORIES CO. 


PITTSBURGH, PA. 
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Tear out this page for YOUR BEARING NOTEBOOK... 


How to make a 
sood orade with 
a scraper 


Huge 518 hp. scrapers like this 
often have to maneuver giant 
loads on hills—up, down and 
sideways. Engineers who de- 
sign these mammoth earth 
movers have to provide for the 
terrific, combination radial and 
thrust loads, plus shock loads. 
To take the loads and assure 
dependable scraper perform- 
ance engineers mount wheels, 
pinions and differentials on 
Timken* tapered roller bearings. 





Tapered design lets Timken” bearings 
take both radial and thrust loads 


Not all bearings can take loads from the sides, as well as from above. 
The tapered design of Timken bearings lets them take both radial 
and thrust loads in any combination. And because Timken bearings 
roll the load on a full line of contact between their rollers and races, 








they have extra load-carrying capacity. 





Want to learn more about ness. Why not find out more about Better- 

job opportunities? ness and how you can help create it. Write 

Timken bearings help make better machines. for: “BETTER-ness and Your Career at the 

And better machines make our lives richer, Timken Company”. The Timken Roller 
give us more leisure time. We call it Better- Bearing Company, Canton 6, Ohio. 


IMKEN «2 
| ROLLER BEARINGS 
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STRESS aud STRAIN... 








Child specialist giving advice to 
mother: “You'll have to handle this 
child carefully: remember you're 
dealing with a sensitive, high-strung 
little stinker.” 


Advertisement in newspaper: 
“Millionaire, young, good-looking, 
wishes to meet, with a view to mar- 
riage, a girl like the heroine of 
M-——’'s novel.” Within 24 hours the 
novel in question was sold out. 


A “blind” beggar was arrested 
when a policeman noticed him 
reading a newspaper. “I wasn't 
reading,” the man pleaded, “I was 
just looking at the pictures.” 


Turning to the best player of 
their bridge foursome, the novice 
asked, “Well, how would you have 
played that last hand of mine?” 
“Under an assumed name,” was the 
prompt answer 


Sign in a dance hall; “The Man- 
agement reserves the right to ex- 
clude any lady they think proper.” 


A man obviously in bad condi- 
tion from the night before stepped 
up to a bar and muttered, “Give 
give me something for a hangover.” 

“What do you want?” asked the 
bartender. 

The sufferer could only blurt: 
“Tall—cold—and full of gin.” 

“Sir,” snapped a drunk standing 
next to him, “you are referring to 
the woman I love.” 


a Qo a 


One angry skunk to 
skunk: “So do you!” 


another 


Recent tests in the physics de 
vartment prove that grasshoppers 
wear through their legs. When a 
tuning fork was placed near a 
grasshopper, it was found that in 
all cases the insect would hop 
There was no reaction to this stim 
ulus, however when the insects 
legs were removed. 
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Following is an excerpt from a 
letter received in this office some 
days ago: 

Dear Sir: 

In the coming months, you'll be 
reading many job recruiting ads. 
We thought that you might need 
some help in wading through this 
maze of placementology or joba- 
lony. Here are a few between-the- 
lines daffynitions to help you un- 
derstand what these ads are all 
about: 


TERM TRUE MEANING 
Many opportunities —We need 
help. 


Management potential—Know how 
to write your name so that no 
one can read it. 

Work with top engineers—Sign up 
with a toy factory. 

Top-level position—A title in lieu 
of a raise. 

Challenging problems—Now that 
we've made it, we don’t know 
what to do with it. 

Experience—What you ain't got 
enough of till you're too old to 
use it, 

Responsible assignments — Work. 

Nearby beaches—Particularly Utah 
and Nevada where you have 
thousands of miles of beach. 

Less than an hour from—By jet. 

Cultural and entertainment facili- 
ties— Movies and bars available. 

Job interest—Good looking secre- 
tary. 

Stimulating 
party. 

Stable company —We lived through 
the depression. 

Full quota of golfing, We're really 
running a country club; swim- 
ming, riding, etc.—manufactur- 
ing is just our hobby, 


assignments — Office 


The gentleman was gazing rap- 
turously at “Spring,” a large oil 
painting of a shapely girl dressed 
only in a few strategically arranged 
leaves. Suddenly the voice of his 
wife snapped, “Well, what are you 
waiting for—autumn?” 





A Cornell engineer was discov- 
ered by his wife one night standing 
over his baby’s crib. Silently, she 
watched him. As he stood looking 
down at the sleeping infant, she 
saw in his face a mixture of emo- 
tions—rapture, doubt, admira- 
tion, despair, ecstacy, incredulity. 
Touched and wondering alike at 
this unusual parental attitude and 
the conflicting emotions, the wife, 
with eyes glistening, slipped her 
arms around him. 

“A penny for your thoughts,” 
she said in a tremulous voice. 

He blurted out, “For the life of 
me, I can't see how anybody can 
make a crib like that for three for- 
ty-nine.” 


A farmer was driving past an in- 
sane asylum with a load of ferti- 
lizer when an inmate cailed to him: 

“What are you hauling there?” 

“Fertilizer,” replied the farmer. 

“What are you going to do with 
it?” 

“Put it on my strawberries.” 

“You should live here, we get 
sugar and cream on ours.” 

o a oO 

Sue: “I wonder if Jack loves 
me?” 

Mabel: “Of course he does, dear. 
Why should he make you an ex- 
ception?” 


pP—~--—— CAMPUS. COMEDY ————- 











—— Oana 1 t 





“I hope I'm dummy on the next hand. 
I've got an important prelim tomorrow.” 
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Q. Mr. Hill, what can | do to get the 
most out of my job interviews? 


A. You know, we have the same 
question. I would recommend that 
you have some information on what 
the company does and why you be 
lieve you have a contribution to 
make. Looking over company in 
formation in your placement office 
is helpful. Have in mind some of the 
things you would like to ask and try 
to anticipate questions that may 
refer to your specific interests. 


Q. What information do you try to get 
during your interviews? 


A. This is where we must fill in be- 
tween the lines of the personnel 
forms. I try to find out why partic- 
ular study programs have been fol- 
lowed, in order to learn basic motiva- 
tions. I also try to find particular 
abilities in fields of science, or math- 
ematics, or alternatively in the more 
practical courses, since these might 
not be apparent from personnel rec 
ords. Throughout the interview we 
try to judge clarity of thinking since 
this also gives us some indication of 
ability and ultimate progress. One 
good way to judge a person, I find, 
is to ask myself: Would he be easy 
to work with and would I like to 
have him as my close associate? 


Q. What part do first impressions play 
in your evaluation of people? 


A. I think we all form a first im- 
pression when we meet anyone. 
Therefore, if a generally neat ap- 
pearance is presented, I think it 
helps. It would indicate that you 
considered this important to your- 
self and had some pride in the way 
the interviewer might size you up. 


Q. With only academic training as a 
background, how long will it be before 
I'll be handling responsible work? 
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Interview with General Electric’s 


W. Scott Hill 


Manager —Engineering Recruiting 


Qualities | Look For 


When Recruiting Engineers 


A. Not long at all. If a man joins a 
training program, or is placed direct- 
ly on an operating job, he gets 
assignments which let him work up 
to more responsible jobs. We are 
hiring people with definite consider- 
ation for their potential in either 
technical work or the management 
field, but their initial jobs will be 
important and responsible. 


Q. How will the fact that I’ve had to 
work hard in my engineering studies, 
with no time for a lot of outside activi- 
ties, affect my employment possibilities? 


A. You’re concerned, I’d guess, with 
all the talk of the quest for ‘‘ well- 
rounded men.’’ We do look for this 
characteristic, but being president 
of the student council isn’t the only 
indication of this trait. Through 
talking with your professors, for 
example, we can determine who 
takes the active role in group proj 
ects and gets along well with other 
students in the class. This can be 
equally important in our judgment. 


Q. How important are high scholastic 
grades in your decision to hire a man? 


A. At G.E. we must have men who 
are technically competent. Your 
grades give us a pretty good indica- 
tion of this and are also a measure 
of the way you have applied your 
self. When we find someone whose 
grades are lower than might be ex 
pected from his other characteristics, 
we look into it to find out if there 
are circumstances which may have 
contributed. 


Q. What consideration do you give work 
experience gained prior to graduation? 


A. Often a man with summer work 
experience in his chosen academic 


field has a much better idea of what 
he wants to do. This helps us decide 
where he would be most likely to 
succeed or where he should start his 
career. Many students have had to 
work hard during college or sum 
mers, to support themselves. These 
men obviously have a motivating 
desire to become engineers that we 
find highly desirable. 


Q. Do you feel that a man must know 
exactly what he wants to do when he is 
being interviewed? 


A. No, I don’t. It is helpful if he 
has thought enough about his in 
terests to be able to discuss some 
general directions he is considering. 
For example, he might know whether 
he wants product engineering work, 
or the marketing of technical prod 
ucts, or the engineering associated 
with manufacturing. On G-E train- 
ing programs, rotating assignments 
are designed to help men find out 
more about their true interests be- 
fore they make their final choice. 


Q. How do military commitments affect 
your recruiting? 

A. Many young men today have 
military commitments when they 
graduate. We feel it is to their ad- 
vantage and ours to accept employ 
ment after graduation and then ful 
fill their obligations. We have a 
limited number of copies of a De- 
partment of Defense booklet de- 
scribing, in detail, the many ways in 
which the latter can be done. Just 
write to Engineering Personnel, 
Bldg. 36, 5th Floor, General Electric 
Company, Schenectady 5, N. Y. 9 





*LOOK FOR other interviews dis- 
cussing: e Advancement in Large 
Companies @ Salary @ Personal 
Development. 
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